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Although there is general agreement that science and technology are criticalto the welfare and 'future of the United States, and there is also agreementthat the quality of precollege education in these fields is a matter for seriousconcern, there remain a great many questions regarding the prioritieS,.urgency and potential focimprovement. Questions have been raised regarding ,such issues as the quality and supply of teachers, comparisons .with othertechnological societies, dependence on foreign talent, science understand-
ing among decision makers and the general public, insufficient instructional-equipment,the lack of programs for the gifted and talented, and opportunitiesand motivation for women and minorities.
The need to establish a national consensus and plan for action is the reasonthat the National Science Board has asked for an eminent Commission to
examine the problerrs. The Board and the National Science Foundation hopethat this Commission Irvin_ be able to weigh and balance the evidence andissues and arrive at recOmmendations for priorities and actions that canguide educational planners and decision makers.
To aid the process, we have assembled this conipendium of information anddata regarding resources, participation, achievement, attitudes and employ-ment in science and engineering at all educational levels. Although notoffered as a definitive collection, we have tried to make it as broad and com-prehensive as possible, so that it can form a "baseline" of facts about thestatus of science and engineering education at this time,We have organizedthe material in areas of general interest, and have preceded each area by abrief discussion that summarizes the salient facts and information about thearea. Generally, entries consist of charts, and/or tables,/accompanied by briefexplanatory remarks and an indication of the source for the material.
Much of the material in this report is based upon the "SciE.nce EducationDatabook" published in 1980, which has been updated and supplemented tcfprovide as current and authoritative inforMation as possible. Additional dataand interpretive information Can be foiknd in the original sources, as noted.

\Walter L. Gillespie
Director

ffice of Scientific. and Engineering
f-ersonnel and Education
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Chapter I
RESOURCES
INTRODUCTION

Resources may be provided by personnel acting'
as teachers, or by institutions offering courses of
instruction, or by society making takdollars mad-
able to support colleges and museums. Resources
may take the form of capital, personnel, and teach.
mg materials and may also be expressed in the
types of educational programs offefed. the cur-
ricula used, and the amount of time spent on them.

The resoarces data contained in Ohs chapter arg'
grouped into four categories: K.12, higher edJuca.

, tion, funding, and informal education.

HIGHLIGHTS
K.12

1 The fraction of all secondary teachers spend
ing the largest portion of tneir time in science,
mathematics. or social studies increased by
almost 22% from 1961 to 1976. (Chart 1.1).

2 State supervisors from most states feel that
there are shortages of teachers in math&
mattes, physics, chemistry and earth science
(Tables 1-4 A & 13).

3. The supply of individuals with new degrees in
mathematics and science education has been
falling since 1972 (Table 1.5).

4, Slightly more than half of an grade 10-12
science leachers were usina one or more of
the Federally funded science curriculum
matprialz during the 19764977 school year.
(Chart 1.7)

5 Students in K 3 spend an average of less tnan
20 minutes a day on science. (Chart I-8)

6 Approximately 90% of the grade 7 12 sci-
ence classes make use of the metric system
(Chart 1.9)

7 Relatively, few schools have separate bud-
gets for scientific equipment and supplies
(Chart 1-10)

8 Over one-third of le6 clasarooms have no
science facilities (Cbart 1.11)

9 There has been an mcrease in the proportion
of students parhcipatirig in individualized
instruction and computer aided instruclion.
(Chart 113)

1 :3

liiigher Education

1. Between '1969 apd 1975 the number of math&
matical and physical sciences faculty, as a
percentage of tote. college teachmg faculty,
decreased by 50%. (Chart 1.14)

2. Between 1969 and 1975, the number of biologi-
cal science faculty, as a pe:cent age of total
teaching faculty, increased by 50n (Chart I-14)

3. Since 1965, the full time f acuity in higher
education has increased by 89% and the part .

time faculty by 76°'0, however, the student
'faculty ratio has also increased. (Table I-14A)

4 Faculty in computer scient..e university depart
ments ( + 25%) and in privatc t.ollege mathe
matics ii(bpartmen(s (4- 16%) have increased
since 1975. (Table 1.14B)

5 The mimber of teaching assistants doubled
from 1975 to 1980 in computer science and
private college mathematics department s:
(Tabie I-14C)

6. 10% of all engirieoring faculty poSitions were
untilleti as of September 1980. (Table I-16)

7 The greatest number of engineering faculty
moves were in the field of computer engineer
ing. (Table 1.17)

8. Nearly 25°0 of all junior faculty teaching
engineering In :he U.S received their bacuae
laureate outside the U.S. (Table 1.18)

9, Engineering faculty salaries show a rcean
range of $34,500 tor full prdessors to S20.000
for assistant professors. (Table 1.19) '

10 The percent of public and private college lac
ulty holding Octorates declined (74°0 to 69%
and 69°0 ha 64%) during the five year period
(Chart 1.17)

11 The number of women on Mathematical sci-
ence faculties has increased from 10"0 to 14'0,
with median age for women faculty about five
years less than that for men (Chart 1-18)

12 For mathematics in Nee-year colleges. part-
time faculty now outnumber f ull.time faculty
(Chart 1,19)

:3 It is not:likely that the educatienal qualifi-
cations of eprt-time mathematics faculty will
increase in fhe near future (Chart 1-20)

14 The percent of higher educations with access
to computers doubled between 1969 and 1977
(Chart I-21)

gunding

1 The average amount requesled for nstruc .
tional scientdic equipment shows a onhnual
nse between 1976 and 1981. (Char -22)

2 SF has shifted support over ime among
tude ts. .iculty, institutio and R&D.

Ch t 1.23)

3 In regard to levels of educa ion NSF has also
shifted priorities over tim 'i. (Chart 1-24)

Continuing and Informal ducation
1 During 1975-76 ther were almost 3500 degree

credit 1.ouises iry continuing education for
scientists and figineers. There were about
4900 non-credi activities in continuing educa-
tion. (Charts 5-26)

2 In 1979, ptsems received less than one-
fourth of their total operating income from
private ources, such as foundations, col.-
porat ns. individual contributions, and other
sou es Art museums received the greatest
rejáhve percentage of their total operating
y.come from private sources (25 percent) and
perks and visitor centers the least (6 percent).
On the whole, museums received approxi-
mately the same financial support (4 percent/ of total operating income) from each of foun .

dations, individuals, and other sources. Firkin-
cial support from corporations made up Only
an estimated 2 percent of total operating
income. (Table I-26)

3 Museums with higher operating income were
rnore likely to have increasing educational
roles Conversely, those institutions with the
lowest operating incomes were more likely tie
indicate that their education& roles were stay
ing the same. (Table 1-27)

As.

4. An estimated 66 percent of all museums
offered some type of specific program in fiscal
year 1979 Childreg's museums (83 percent)
and art and science museums (78 percent)
were mom hkell) to have specthc programs
than other types of museums. (Chart 1-27)

5 Approximately one-fourth of the museums
offered teacher training periodically or on a
regular basis on how to use museum resources.
An estimated 65 percent of the children's
museums offered teacher training. Around 40
percent of science museums and art museums
offered such training, only 16 percent of the
specialized museums offered some type of
teacher training. (Chart 1.29)

6 Between 1972 and 1978, science and tech-
nology centers and museums received slightly
over $30 million in Federal funds. (Chars 1-30)

11
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Chart 1-1. Public secondary school
., teachers, by subject taught, spring

.1961 to spring 1976

AU other
subjects

45.0

Science
11 7

Swat
Studies

12.9

Idathematics
11 4

'961

The fraction of all secondaly teachers spending the largest pui bon ul thea time in teaching science,
mathematics, or social studies increased by almost 22% from 1961 to 1976_

Social
Studies

15 3

Mathematics
13 9

1966 1976

Table 1.1: Public secondary school
teachers,'by subject taught,-spring

1961 to spring 1976

(Percentage distribution)

te,1,tunct twld in wht It iafge,-,t'
t,ottion A t,r11.. ;,,, .,p,,,,t . 1961 1966 19/1 1976

' 2 3 4 5

All helds 100.0 100.0 100.0 100.0

Agri( c.ti,: 2 6 1 6 0 6 0,6
Art 2 2 2 0 3 7 2.4

.4.6filrIflo,y A,/, 1th 1 7 6 7 0 5 9

Enuti-,h 19 tt IS I 20 4 19.9

Forofttil ianqu,tqe 4 I 6 4 4 8 4.2

1-1talth and jA,,,,,,,11 A,), ,it.,..1 8 2 6 9 8 3 7.9
Home 0( ,,n,,in,, .. 5 1 5 9 5 1 2.8
Industrhit.irt5 5 5 5 1 6 2 3.9
Mathomatu 11 4 13 9 14 4 18.2

Mu-of 1 I 4 7 3 8 3.0

stICflt e. 11 / 10 8 10 6 13:1,

Social !Audio', 12 9 15 3 14 0 12.4

Spelal edui ation 0 3 0 4 1.1 3.0

Other
.

1 0 1 9 1.0 4.0

Halttime or mote
Data ads to 93 3 percent The ra uaining ti 7 per, eat imotted toach.,0 two cm mote sublects teach hall tuns or less)

NOTE Data are based upon samp,e StrvC,5 ut putni school teachers Bek.ause ut rounding. percents ma) not add to 1004.
Spume National tducation Asskhdation, u4, of lac Aascrcan Pubto. &Mow Ted,r.hot, r975-76 (Copyright 1977 by the iIatlonaI
Education Asauwatiun All iights lesurved rioplintoki hum Grant. /+ Vame and Lind, C Orme% Digest of Educatfois Statistics,
1977 78,p 53



'Chart 1-2. Percent of male and female
sc1ence, mathematics, and social
studies teachers, by grade range

MuA elemeptaly jt.at.ht.s are women. They usually teat.h ot.ieoce, mathematics, and social
studies as welt as other subjects. Most high school teachers of mathematics, science, and social
studies are men and they usually te,ch within one subject field.

4.6 7.9 1 0-12

Source Weiss, tri> et iI,,i <it Pna t.one9u Marne:4111(s iW avoao tithc out..atwn An ,,lvervie* woo .a.ahmaries 01 I hiwu Studte;., Highlights Report, p.

Table,1-2. Percent of male and female teachers of science, mathefnatics, and social studies, by grade range

Grade Range

Mathematics Scterice Socrar'Stuches ' Total

Male Female Unknown Male Fernale Unkni,...n Male Female Unto 'own Male Female Unknown
. .

K 3 (11 -- 838) 6 94 0 2 98 0 3 96 1 4 96 0

4 6 iN - 829) 21 76 2 33 67 0 19 79 1 25 . 74 1
7 9 (NI , 1538) 54 46 0 62 38 0 62 38 0 59 4 1 0

10-12 (N = 1624) 68 32 0 74 24 2 75 24 1 73 26 1

:

Sample N 1672 '1679 1478 4829

SOUtee. Wess, trel;. R ,Repo,t al lb( 1977 tlanonat Sun,rny Scadinf,:Mathntnatics, and SWIM Studwi Ethic aton 0 141

1 6



Chart l-3: Employed teachers and
teacher layoffs and shortages by

field as 'percent of totat employed
teacheis and teacher layoffs and

shortages

White 23 peNent uf reacher, shortages were in elementaty education, an even larger proportion f
layoffs Were.in that field in 1979. Fields in which the number of shortages eiceeded the number, f
layoffs were bilingual education, industrial arts, physical sciences, and special education.

I.

40

30

20

10

nEmployed Teacher's

Ei Layoffs

fl Shorages

a

Source The Condilten of EduratiOn, NCES 1982 r, 101

1 7



'.34 lile 1-3: Employed teachers and teacher layoffs and sh(:)rtages in public and private
--, elementary/secondary schoals, by field of assignment: spring-1979
'1 /

Employed Teachers' ,t4y7ffs, Shortages'
/-

Field oNssignment

Percent Percent Per Cent

Number of All Number of All Number of All
Teachers / Layoffs Shortages

Total 2,552.000 100.0 23,9, (Y0 100 0 11,300 100 0

Prepnmary . . 99,000 3.9 ° 1, 00 5.5 700 6 3

Prifnary and General
Elementary 899,000 35 2 7/800 32.8 2,600 23 3. i.

/
Art . 57.000 2.2
'Basic Skills and

4 5 100 81

Remedial Education 9.000 3 i 100 5 (s) (s)

Bilingual Education 22,000 9 ,t 200 1.0 400 3.7

Biology . .... . . 30,000 1.2 300 1 1 100 .9

Business .., . . 45,000 1.8 400 1 7 200 1.8

English Language
Arts .. . 188,000 7 4 1,800 7 6 200 2.2

F6falgn Languages 53,000 2.1 600 3.3 100 1.1

General Science . 76,000 3 0 700 3.0 200 2.1

Health, Physical
, ducation 158,000

Ploin .conomiC, 36,000
Industrial ts 41,000
Mathematics 150,000
Music 87,000-
Reading . . . (...s. 73,000
Physical Sciehog 25.000
Social Studie-Voml

Scierices i
Special EducA ion ..
Vocational Ef ication
Other '5.

6.2 1,100 4.7 100 1 2

1 4 500 2.3 (s) (i)
1.6 400 1 8 600 5.3
5.9 1,100 4 4 900 8.3
3,4 900 3.7 200 1 4,

400 1 5 300 2.8

/ 5 600 5 5

5 6 1,3 5 5 100 .8/
8.6 2,700 /N 11.5 3,200 28 3
4.0 A)0/ 2.5 300 2 9

1:5 .100 100 1.1

143,000
219,000
101,000
-39,000

/ I

Includes all fulilime`and part-time Classroom I achors in public and private oletnentaryiset.ondary schoo 4urin9 Mu 1979 80 sthooi year.
A layoff reproeents a teacher whose contract w s not renewed at 11)0 end 41 0101978 79 school year becauso I budget limitations, and whuso posi
lion was not subiequontly rifled. I \ I / -4 I

. 'A shonage,ropiasonta a teachInp position openigg (budgeted now plusition or position vacaocy) occurring from Sp ing 1979 iu fail 1979 for !he 1979-80
School year) for which leachers Woro sought'brit wore unable to be kilted because no qualified candidate was,av Ilablo
'Thorie Noma represent undupllcated count, of leachers among fields. Tear:hors hi more than ono field wort) repo lad only in the field in which thoy

.. ;pont moll of theirlenchIng Um, The exception as that any.toaCher engaged in bilingual or Special education wa. counted ir either of those araae
' regardless of rho Ilmo Spont IR other areas. ,

;lleaa than wipositfoill, /
; Nap: Details maihot aid tolOrSis'becaiiiiot r iindg, ---, 1 1

..
Source: U.S.. Depart ment of Education, Nation al iniiii for Education .tilistics, Survey ol Teacher Demand and Shorta s, Teinher Layoffs; Short
agbs 1111979 Small cornpir0 whir !Total Employ ," NCES 81.121a, 1981. I

;

I

o

,

rl

\

f 1 /
.
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5

\
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Table l-4, A: Estimated supply of secondary biOlogy,
chsmiStry, physics, general Science, earth Sciente

., and Matheniatics teacher4y state, 19808f.

General Earth
91010gy ClIernirry Phy$ICS. Science Science Math

state 19a0 1981 loaa 1911 1989 1991 I080 1981 1980 1981 1980 1981

Aieb4.63
Atoka
Artion,3
Aikan6s
Calttorp,4
C.01011410

COnneCt..:4?

Dolaware
19,str,, t at
CO'utntPa
Portda
Georgla

ldahq

Inchana
Iowa

Kan .1 .
Kentucky
Loars,,r),3
Mame
Maryland

,Ma5sachusett,
MIch.gan
M.Inen.o/4
Misstsr,OP
Missoun
MontInd
Nee/x.1x
tievad,1
New n4atny,n4r.
New 3*.riey
New MOr4 tcj

',New Y
North Cdt,,I,n1
Not,. nd.
Onto

Oregon
Rennsylvan,
flood. ichini
South Can5,
Snuln Div .11
Tennes

Texas

Utah
Vermont
Virry/n,a

Wash "41
Wast V iy.n.
WOCOnsi^
Wywn,ng
/Mgr, In

Puerto P.

2

2 1

NA 3 NP
3 3

2 3

.1 3

3 3

3 1

4

2

3 5

3

3

3

3

2 5

1 4

4

5

3 3

3

3

3

2

NA
3

3

2

4

2

NA

3

3

2

3

4

2

3

NP

NR

2

4

NA

3

3

NR

NR

3 5 5 5

2 t 2

4 NR S NR
4 4 1 3

4 1 4 3

4 3 5 4 3 5
4 4 5 3

3 3 4 3

4 4 2

5 5, 5 4

.1 5 4 4

4 4 5

4 4 4

4.35 5 5

5 5 5 5 5

5 4 5 5 3

4 4 4 4 4

1 4 5 5
4 4 5 5

3 5 5 15 5

4 4 4 4

NIl I NR
NR 4 NR

3 3 4 4

4 4

NA NR lnjP NR
4 4 1 4

4 4 S 5 3

6 5 5 4

NR 4 NR 3

NA 4 NR

1 4 5 5 3

4 5 4

4 4 4

5 5 3

3

4 5 5 2

NR 1 NR 3 NII
k, 5 4

4 4, 5 3

3 5 3 5 4 3

3 3 3 4

4 4 4 4 3

4 5 5 3

3 4 4 3 2

NI1 4 NR 3

4

4 4 4, 5 4

0 1 4 4 3

3

2

5

3

4

4

5

I.

3

4

5

3

3

3 3

3 5 3

4 1

1 NR

3 Nit
3 3

1 4 4

4 4 4 4 b

NR NA NA NR NP
3 3 4 3 3

3 3 3 4

4 5 5 5

NR 3 NR 3

NR 3 NR
3 4 4 5

3 4 5 5
1,411 4 4 4

3 2 3 3

5 5 5

3 3 4 5

1 4 5 5

3 Nil 3 nal
3 5 5 5

3 5 3 3 5 3

4 4 3 5

5 5 5 5
3 4 4 4

4 3 4 3

5 4 4

NR 4 NR 3 5
4 4 4 5

4 4 5

2 3 4

4

NA
3

4

3 5

3

3

4 Nit 4

2 1 2

3 NR 4

3 4 4,
4 2 4

4 3 5 4

4 4 5

3 4

5 3 4

5 4

1 4 1

4 4 3

3 4

4 4 5

5 5 5
4 4 5

4 31

4 4 5

4 4 4

3 5 3 4

4 4

rol
3 NR 4

3 3 NA
NR

1 4

3

4

15

2 5

3

Nt4

5 4 5 5 5 .5 5 5 5 5

NR 4 NR 5 NR 2 NR 5 NII

4

5

4

4

5

5

5

5

5
4

4

5

NR
NFl

4

3

5

NR

4

4

5

NFl

Nri
5.

4

3

4

4

5

4

5

5

4

5

5

4

4

NR

4

4

4

4

Table l-4 B: Estimated supply cif secondary science
and,mathematics teacheri: 1980 and 1981

/ )

State supervisors from most states (del that there are shortages Of
teachers In mathematics, physics; chemistry and earth saience: Ths,
perceived shoitages became more expeme between the 1980 and' 1981;
s.urveys.

Summary of Siafe-ky-Stale Responies

Bkology
General Earth

Chemistry Physics Science Science Math

Response 1480 1984 1980 1981 1980 1981 1980 1981 1980 1981 1980 1981

6 6 3 a 0 4 4 3 3 0
13 10 2 2 5 5 1

24 26 13 a 6 4 27 23 14 13 l0 3
4 4 4 21 28 '19 15 II 9 23 22 16 25

2 1 10 9 21 27 2 5 8 10 1(3 18

NP 4 6 4 6 4 6 4 7 4 6
4 7 6

Responses; S Surplus; 2si Slight Surplus; 3 12 Adequate supply; 4 ..ShOrtegei 6 al CrItIcal5horteg0;
NA Tv No Rosponso.

Source,' Traver G, Howe z;nd JacklA,Gerlovich, National Study ot the Estimated Sapp& DeMaitd
of Secondary Science and Mathematics Teachrs. November 1981,



Table l-5: Supply ot individuals with mathernalics education and science 'education degrees granted:
1971.72 to 1979.80

The supply of individuals with new degrees in mathematics and science education has been falling &nee 1972 although total
degrees granted in an fields have risen. The decline In numbers has been greater f ot n.eri than for women.

A. Bachelors DegrceS Requfring 4 or 5 Years

Total
All Fields Total, Male Female Total Male Female

Mathematics Education Science Education

1971 72 887.273 2.425 1,144 1,281 1.064 577 487

1973.74 945,776 2.037 921 1,116 941 542 399

1975 76 934,443 1,442 , 594 848 792 451 341

1977 78 921,204 1,048 439 609 755 416 339

197980 929.417 762 310 452 672 309 363

B. Masters Degrees

Total,
All Fields Total Male Female Total Male Female

Mathematics Education science Education

197) 72 251.633 764 413 351 758 446 312

1973 74 277,033 828 447 381 904 604 300

1975 76 313.001 746 335 411 737 421 316

1977 78 311,620 598 2,.'0 368 ,775 '406 369

1979.80 298,081 512 211 301 591 328 263

sou:co eloosi of Education Statistic(various editions). NCEs



,Chart I.4z Most frequently used
social studies. textbooks/programs by

grade range'

TO. 'Procp

5, ,-;1 Pr-ogrrrrn
St) :,); Concern:3 jn Vr).fues (BY inawaln)
Conr.t,rds loquiry SP?f7P<,

Our ',NorkIng World (Setiosh)
vc:..i,Q,,f,ng !awl World Program

Sil.er Burdett Socia Sc.rnce Oloderun)
nv learriuld Social Studies

Cooft,riwor.ir, swill Sr wore Curriculum
14,h svfrry, for E terricoriq Soma' Studies. (Ft...kleo

ip Grob, Skal's (Nasalaild!

G

SCW,r;(4, ,InCeptf, led Value:, iOr.:Indwein)
L.udl i. Social nr-r F?ociror (Kul)
eontemporan. Socii; Scwn,:u Corriciimm (Anderson)
M-w :rod tor; Viorld Series

?, !rr ;ulf, Sit",rfr,,
cis 4 i m"'c '

Socr Prow.p-r/
Jar it irr 1.1, a ,oIr f../._Nrnr.r)t.mr.Soc,,ii Studies {IiI01,1,-,0

!0.-
e lAnd..';,;(!)

9
5
3

3

3
3
2

2
2

Percent of :
Classos

14

13

5
4

4

3

2

Textbool,Wmgram
Percan,t of
7-9 Classes

This is America's Story (Wdder) 5
The Free and the Brave (Gra1l) 4
AmeriCra fts Peoples and Values (Wood) 3
Liberty and Union A History of the U.S (Ridge) 3
Quest tor Liberty (Chapin). 3
Challenge & Change (Eibling). 2
American Civics (Hartloy). 2
FoundZioe ot Freedom (Eibhng) 2

Rex of the American Nation (Todd)
Magruder's American Government (AcClenaghan)
Economics principles and Practices (Brown)
CarnegieMellon social Studies Curriculum Prolect- Holt

Social Studies (Fenton)
History of a Free People (Braedon)
Sociology The Study of Human Relationships (Thomas)
American History (Abramowitz) ,

roncepts in American History (Marzello)
Medieval and Early Modern Tunes (Hayes)
Men and Nations A World History (Mazour)
Modern History (Becker)

Percent of
10.12 Classes

; , , 7, , d I I ott, ,r/t, I olt,,, TN...," tfc,' tr^r. t t I tf" t t 1.1 t 1Y.Itt lt 611., li70 ta pm pr,..),Aryr.,ociinle $_,Irr,r, 4
t ip d$, 10 A.:, A A, Al A,AA , 1,

r ., Sc tr +.1 r VlP . fd rto,r 11 4., 47

7

4

3
3
3
2
2

9



Chart 1.5: Most frequently used
science textinoksiprograps by

grade range'

TS),:-Jok Proc.,rarti
Perci,rit ut

K 3 Ctast.,e.,
Peri,Ul it of
7 9 Cio:v:,

Owiceots in i lence (Brardweini
54( 1,2 oct.,:. on LNipi Scivnre (Btz,tiop)

jce.,nce Undi,:r,:,tand,rig Vow inv,ronmerit (Mein ..3aru 5 Prot)triq :he
Net,/ Laicnaw S,:i0nce Program ISmitrn Natur:il World 7

Heath Science Sefies (Sehn-:ider) 4 Principals' ot Science Series Monter) (:(

Science Currie li41177 improvement Study (SCIS) Lite Science 4 Introductork Physied! Science OPS)(1-taber.thoisiii) 4
:llodern Elenrcrlary Science iFischlen 4 Living Things (Fitzpcitrtch) 3
Science A Pross Approach (SAPA) 2 Study Lessons in 9:eneral Scie.nce (Gross) 3
Screm.:e Curriu4'uin Improvement Study (SW). Focus on Lite Science (Homier( 3

Phyicai Sciencr 2 Modern Science Series (Blanc) 3
Modurar Artiv.VW, Program in Science (Berger) 2 tile its forms .,nd Changes
Kindergarten Aev: (Econoiny) 2 Modern Biologs/ (Otto)

Modern'Earth Science (Ramsey) 2
Life in the EnVironment (Navarra) >2

Interaction of Man and the Biosphere. Inquiry m Life,
Science (Abiaharm ,

Rercert of
46 'Clagiles

Moder'n Biology (Otto)

5ircont of
10.12 Classes

12
Cvncepts in Science (Branth.ein) 16 MocIrn Chemistry (Metcalfe)
Science tinderstanding ,Your Enviranment (hi Allinson) 10 Biolbgical Science An Ecuiogical Apprc ach iBSCS Greem 6
7`1ew Laidlaci Science Progruin (Smith) Baliogical Screni-e. An Inquiry into Lire iBSCS Yeilowi
Today's 11.1.:1C Science Series (Navarra) 7 4
L'ementary Scinnce Learning by Investigating /ESL!),

I(Moc,(ro
Epology Introduction to Life (Nason) 3

Heath Science Series (Schneider( 5 biology :wing Sy,.tems (Orami 3
StecA Vaughn Elementary Science Series (Ware) 4 /College Physics (Sthaum) 3
Intniductory Physical Science (Haber.Schaim) / Modern Physics (Moms) 3
Science A Proci:ss Approach (SAPA) 3 Biology (Kroebrr) 2
Science Curriculum Improvement Study (SCISt. Lite Science 3 Biological Science Molecules to Man IBSCS Blue. 2
investigating In Science (Jacobson) 2 Biology (Smallwood) 2
Science Cum.:Wen? Improvement Study (SC/S)* The Protect Phy:ics (Rutherford) 2

Physical Science 2 Modern Physical Science (Tracy) 2

A .1,1 1,131 1A1 li tc, cvle, the,. I in 3 ;'( Al/. .`,1 "r ft, ." TO, ut 41." ,1 ' # `

1 t. IcV rit ihr hp,.. to0.1.11,4itq e 11 1 .1
1 4., I ab*., :v., 46' to .0p:A os. Pot c,n th1^1,2 th, ,} 11, ,

ifl, VI ii. a,rt i,.9 th t.)77 54Ar,,A of Sr pro, , I 5., ki 24 4',
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Chart 1.6: Most frequently used
mathematics textbooks/programs by

grade range'
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Chart 1.7: Percent of teachers using
'Federally funded curriculuM materials

In each subjeet by grade-range'_ _

100

90

80

70

60

50

40

30

20 -;

Us(' of Federally funued curricula tends to inclease with inci easing grade level. Slightly :note than half
of all grade 10,12 science teachers, were using one oi more of the Federally funded science currieulum
materials during the 1976.77 school year.

K-3 46 79
Mathematics

10.12 K,3 4 6 7-9

Social Studies
4.6 7 9

Science
10-12

Table 1.7: Percent of teachers using Federally funded curriculum materials in each subject by grade range

12

Subject

G. ade Range
Yes

Mathematics

Unknown
No Inconsistent Yes

Social Studies

Unknov. 1
Nu Ink (mstMellt. Yes

Sctence

Unknown
No In,un-Astent

Total

No
Unknown/

InGon:ASten1

K 3 (N 838) 8 80 12 )1 80 10 20 69 11 13 76 11

4 6 - 829) 80 11 12 75 1:3 27 61 12 16 72 12

7.9 (N = 1538) 10 o.i 6 12 84 4 33 61 6 18 71. 5

10 12 (N 1624) 11 86 3 22 73 5 52 44 5 28 68 4

Sample N 1672 1478 1979; 4829

Ioachers wigs given a list or tembookstprograrns the development of which had been ,eiti Iattnnant, and W,cr 2/ I any, Ihny W.10
using during 1977 t using' could mean that the textbookiprogram was being used evcius,vv.i 01 a., wc 01 many) ThLs, data 1030.0:A14 11, .17011`,.... to fl. ii Sitl.
Source' Weiss Iris n Report of the 1977 National Survey et Science. Mathematics, and Social Studios F.ducation p 83

27 28



Chart 1.8: Average number of minutes
per day spent teaching pach subject in .

self.contained classes, by grade range'
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e, e, 4<7> 0 s>
42, *(\ 42. \

O'b ?t>
c,P\ co° co% c'°
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Stude ts in Grade§ K.3 dpendsan average Of
about Q minuteileach day On science,and on
social s dies. The differende.between ttle-
amount o lme spent on resding and that spent
bn,other su jects'decreases from 19 to 4.6.

r
.7'

Table 1.8: Average number of minutes per,day spent teaching each subject
in self-contained classes, by-grade range,

Grade Range

K 3

Average

4.6
,

Average

Total

Average
Subject Number of Standard Number of Standard Nimber of Standard

Minutes Error Minutes Error Minutes Error

Mathematics 41 6' 51 43 44 .38
Science 17 24 28 64 20 .28
Social Studies 21 62 34 71 25 .53
Reading 95 1 60 66 1 34 86 1.18

Sample N 467 302 769

'Teachers sell-reported these data
NOTE Only leachers who indK.ated they tedi.11 diatheihstic.h. suerico, SOCiel Studies, and reading to one class of students wore Included In
these analysos.
Source Weiss, Iris R. Report ol the 1977 National SurVey 01 Science, Mathematics, and Social Siudies Education, p.

e



Chart 1.9: Percent of mathematics
arid science classes that use metric

concepts by subject and grade
range.

The use of metric concepts increases
with increasing grade level in science
classes; approximately 90% of the 7-9

and 10.12 science classes make use of
the metric system.

In m5thematics classes, use is higher in the
lownr grades; by grades 10.12 only 56% of
mathematics classes use metric conCepts.

100

90

80 L

70

60

50

40

30

20

to

K 3 4 6 7 9 10,12 K 3 i,1,6 7.9 10.12

Science Mathematics

Table 19: Percent of mathematics and science classes that treat metric concepts in each of a
number of ways, by subject and grade range

Matnematics Science

115_. K I 4.6 19 10 1; Tot II K '1 4.6 7 9 10 12 Total

Not til,-,e1 26 13 20 43 24 42 31 10 7 26

Soecial Meif,-
1.1n,t Onty 42 41 14 7 35 22 19 13 8 17

I ',p,- iiii M,trii
Unit .1r1
rnrutighout Coo,r,,e 8 22 22 r, t5 13 20 40 44 27

1ntrodured is Needed 22 19 23 44 25 14 26 36 38 26

2 3 1 1 2 9 4 1 3 5

..
SairVe N 297 277 550 548 1672 287 271 535 586 1679

Soutcn Wass, irmR, Report el the 1977 Survey of Seence. Mathenuitscs. and Sow! Studies Ecluca bon p 119

31
14



Chart 140: Percent of schools with
specific budgets for science equipment

and science supplies, and average
amounts cif these budgets per pupil, by

sgrade raege

)

Relatively few schools have specific budgets for science equipment and supplies. In general, schools
are somewhat more likely to have specific budgets for supplies than for,equIpment, and secondary
schools are much more likely than elementary scitbols to have specifib budgets for both. The per pupil
amount6 of science budgets for secondary schools are considerably larger than those for elementary
schools, but to the extent the midge schools have such budgets at all, they are not much smaller than
those in grades 10-12.
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Table io: Percent of schools with specific budgets for science equipment and science supplies, and/average

amounts of these budgets per pupil by sample grade range'

Sample
Grade Rango

Science Equipment

Average
Sample porcent Budget Standard

N of Schools Amount Error

Science Supplies

Average
Sample Percent Budget

of Schools Amount
Standard

Error

IS 6

7 9

10 12

107

119
117

16

21
44

$3 05
$5 03
$5416

$ 31
$2 09
$ 84

0

155
176

180

20

29

57

$1.56
$3,62
$4.02

$ .15
$1,25
$ .65

Sunim.ii. n.ai iopdited Mule V141. apet.iiii. Oudot but did net indu,ate itiu dinuuni, mid avrivois hrld did nut akin-dm iutah enroliment viderenot included inItIle calculations al avatago
amounts pot pupil
Soutco Weiss Iris Il. Report ol me 7977 Nationei Survey of Science, Mathematics, and Social Studies Education, p 126,
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Chart 1-11: Percerd of elementary
science classes conducted in

various types of rooms

Slightly more than half of all elementary
school classes receive science instruction in
classrooms with portable science materials.
Only 4% of the elementary science classes

(and virtually all of these are grades 4.6)
are conducted in laboratories or special

science rooms. More than a third of the
classes are conducted in cl ssrooms with no

scioncè facilities at all.

.Classroom with
No Science Facilities

36n,

Classroom with
Portable Science Materials

ocr..7

Table 1.11: Percent of elemenhry science classes conducted in various types
of rooms, by grade range

Typc of Rno Aro

Loiburttf ./rf ,1f t u 1.C. r coo

Class, oorn n 0 ,f tab,. otl,tfo.o

Clast.foom th nc ,. ooitioty,

UnknuAol

Sample (1

Panoo
-1

K 3 4 f, 144,11

4

r4
16

8 3 6

287 / 271 558

SOurCer WON% lc R , Report al M. 79 ?? ?wool: Scrway c,I Svence, Pa.theMatdcs, and Socla)StullieS EduCallOn. p



Chart I 12. Percent of schools
with various kaids of equipment,

by grade range, 197?

20

K.3
4.6
7.9
10.12 1

With 4 few minor eAcuppans, the availabihty of science equvment is directly related to grade level with
the highsr grade., ge ting more equipment. Microscopes and models are the/ most frequently en.
countered eiluipmént

7

irnputer
Computer

Ma he
1C-A

Labo Mot,/

H Ind Held
C.% li..ulate;s

Camera,; Mo leis Microscopes

.
Table I 12A. Percent of schools with various kinds of equipment, by sample grade range, 1977

r

0

K 3

r>

Sample Grade Range

4 6 7 9

9 16

10-12

36
r, r, 6 15 26

16 2') 25 29
)", 11 16 37 75

7 10 14 22
"/^'".'x. 28 , 36 49 77

VIA ' 89 79 95 95
34 36 ss. 51 131, f).trt'. ,IG,Ifiitithc Ot 80 80 74 79

Car' rt, -1,J rfq. 48 40 56 59
va`'A, ' 'r IMO .tiou 45 45 51 44

13 19 31 15
, _ _ _ -

',;,-trutte N 317 292 298 270

W. k!L.R, Proof? of the/ 077 NatIonat Sumo), Scfpnce. Mathemahcs, and SOGIal Studies Educaffon. p 127
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Table l-12 B: Public school districts providing students access to at least one
computer for educational purpose$: United Stated, 1980

(Table entries are school districts providing access.)

Type of 'School, by Grade Level

Type of access

Total
(at least

one level)
(1)

Elementary
Level

(2)

Combined Elernr
Sec Schools

Secondary and
Level Special Schools

(3) (4)

More Than
One Level

(5)

At least one
mierocomputer or
one terminal . 7606, 2,196 6,616 678 1,884

(in percents of column 1)

At least one
microcomputer or
one terminal 7,606 29 87 9 25

At least one
mfcrocomputer 6,631 29 84 9 22

At least one
terminal 2,973 21 99 5 25

At least one
microcomputer
and one
terminal 1,998 17 95 3 15

Column I mp.ononts the 01)04pm-cell number ut districts prioldIng access to compute's at any /arc Since evrho distmle (Twee curnputore ewthatna
el more then Owe typo et scrim', the percents inculurnn3 2 4 mciudeduPticatod counts 01 thstec le. tho CM lefene between ttle tutat euetwated went&
tteL2 4) and tho..undupticated count (col. 1) represehts the permit of districts providing cllinputv accessat Me) than one anal (col. 5).
Source: "Fa31 Response Stovey Srlern" NCES U.S. Dept. of EdUtallon.3/20/81
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Table 143: Teitchlng methods used ih courses taken by high school seniors,
by control of school: 1972 and 1980

Teaching Method
All Public Catholic Other Private

Schools -Schools Schools Schools'

1972 Seniors,

Percent of Seniors Responding "Fairly Often' or
"Frequently" Used in Courses

Student-centered Discussions 5968 59.3 72.0 65.2
Project or Laboratory Work ... 48.4 48.0 52.5 42.3
Writing Essays, Themes, Poetry

o: Stories 64.5 63.9 68.9 88.5
Individualized Instruction .. 23.S 23.3 31.0 16 8
Teaching Machines or Computer-

assisted instruction . 12.1 12.0 13.0 5.0

1980 Seniors

Student centered Discussions 56.7 55.8 63.0 70.2
Project or Laboratory Work 43.6 43.4 46,7 45.0
Writing Essays, Themes. Poetry

or Siones 62 9 61 3 73.0 83,7
Individualized Instruction 26.6 26.2 25 4 39.7
Teaching Machines or Computer-

assisted Instruction 16 0 16.4 13.8 8.9

DeCause Ot the matt school sample aim the hotetocienoity ol the schools,and the htoh nonresponse tato tot schoms in this sectot. insestimates tot
other private SChOOts are nOt nearly as accurate or as interpretable as One tor public or Catholic schools.
Source U S Department ot Education. National Cantor tor Education siatistici, NatIonsi Longitudinat Study and nigh Salmi and Beyond Survey.
unpublished tabulattons,



Chart 1.13: Teaching methods used
in courses tals4t4424.high school

seniors

Between 1972 and 1980, there was an increase In the proportion of students participating In classes
where Individualized instruction and teaching machines or computei assisted hstruction were likely to
be used.
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80 ,-- Student-dentered
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60 Pi6jec1-67-17.
Laboratory Work
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20
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o
e. co
at a)

All Schools

(NI o
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All Schools

000
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All Schools
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3 3D C
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0 N 0 U 0 0 01 0 0 0
A CP f; -a 0 0, 7c1 .6
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C.- .- D Z - Z .0

a. 77,- a. 7-,.,

All Schools 0 All Schools 0
C,

1980 1980 1980

Sour= Tho Condition of Education. NCES.1882. P. 83
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Chart 1-14: Percentages dteaching
faculty in higher education in subject

fields 1969 and 1975

The biological; mathematical and physical sciences underwent major faCulty,shifts during the first half
of the 1970s. As a percentage of total faculty, the mathematical and physicall sciences' share de
creased by 50% while the biological sciences' share increased by a like amo nt. The professions
showed a 16% vain while the remaining subjects held steady. These shifts are Con istent with shifts in
undemaduale_entollments_durIng this time period

Mathematical
and Physical

Sciences
14%

Teaching Faculty 1969

Humanities 19%

Prof essions37%

1;

Other 6%

/
Arts 8%

Teaching Faculty 1975

SOUNO. Camegio tesiodativn for the Advancement of Teaching. Missions et the College 4triculum, p 103 iievisee with permission of author.)

a
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Sciences
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Tahle Plit A: Faculty in aihigher eduOation, 1905-1980

Since 1965, the full.time.facultylin, higher: education has-increadedsby 69% and the part.time faculty by 76%.
.Howavor,:the_studentlfacUlty ratio...1111AL%) Increased in.the same time Eeriod.The.growth in twolear college
faculty had Oeen at axmuch giiater rate than lit fourear institutions.. Faculty in Thousands

1965 1970 1975 1980*

Fouryear Institutions
FTE Faculty . .. . NA 322 30 372
FTE Students/FTE Faculty NA 16 1 16 4 16.9

All Higher Education
Full-Time Faculty 248 369 430 468

Part-Time Faculty 92 104 142 162

FTE StudentsIFte Faculty . 16.8 16.6 17 4 18.2

prolecletr
: !FIE eousfs,foll-time plus ono third of patt.time
Source: Paikotions of Education S6tistici to 1985.86.

.Table 1.14 El; Faculty in mathematics, statistics, and computer science, 1980

Orom 1975 to 1980 the largest faculty Increase occurred In private college mathematics departments (+ 832 ETE).
Faculty Ir. departments of computer science also increased to a number about 9% of all FTE mathemallcal
science faCulty. These .two types of departments also experienced the greatest course enrollment increases.

Type of tiapartment
1970

Full Part
1975

Full Part
1980

Full Part

Universities
Mathematics . 6.235 615 5.405 699 5,605 1,038

Statistics 700 93 732 68 610 132

Computer Science 688 300 987 13.3 1.236 365

Public Colleges
Mathematics . 6,068 876 6,160 1.339 6,264 2,319

Computer Science NA NA 436 361

Private Colleges 3,352 945 3.579 1.359 4.153 2,099

Total 17,043 2,829 16,863 3.598 18,304 6,314

Source. underghiduate.Mathemato-al Science, in Univeteitio,, Four,Yeat Colleps, and Two-i,tco Colthgea, 19891981 James T Fey and Wen dell
Fleming. Conference Board on Mathematical Sciences, 1981.

,
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Table 1-14 C: Mathematical silence teachifig,assiStaritS in'universities.
and four-year c011eges --,

. \
the number of.teachihg assistants doubled from 1975 to 1980 in comp-uter Science and,private college mathe.-

epa men s, w e use o s ec Inert In statiSlics anti publre-clifiege mathematics departmenta:Thik
__20% of.all Tk'p ere. notlracittgte slvdents,ip_from onlyrkin 1915.1n unlyetsilyjfitheynatics depaitmenta an

even gyeater fraction are not mathematics graduate stddents.

Type of Institution 1970 1975 1980

Universities
Mathematics 5.99.9 5.087 5,491
Computer Science 309 835 1,81.3
Statistics . 747 690 546

Public Colleges
Mathematics 1,804 1,805 1.535

,} Computer Science NA NA 90
Private Colleges 146 559 1,154
Total 9,005 8,976 10,629

Solace UndergraduaterMathematical Sciences In Univelsities, Four-Year Co:loges, and TwaYear Colleges. 19804981. James I Fey and Wendell H
Fleming. Conference Board on Mathematical Sciences. 1981.

Table 1-14 D: Age distribution of full-time,mathematics_ faculty
by sex and-by educational level, 1980

From 1975 to 1930 the women on full-time niathematics faculties of two-year colleges Increased from 21% to
25% of the total. As might be expecled, women are more heavily represented In younger age ranges, with nearly,
one-third less than 35 years 'of age.

Faculty in the 35-44 year range are more likely to hold doctorates than the other age groups, with 52% of all doc-
torates held by faculty in that age)group.

Sex Highest Degree
Age Range Male Fe7nale Doctorate Maste,

16"0 31 '0 1/ , 18",V

35-44 450,
350'o 52'A 43',

45-54 27°o 24°., 19°o 27'0
55 120o 10.N 1204 12'o

-

Source Undergradtiate Matherhatioal Sciences in Univers(ties, Four-Year Colleges,and Two.Year Colleges, 1980.1981 James T Fey and Wendell 11
Fleming. Conference Board on )olathematic.1 Sciences, 1981.

s.



Table 115: Trends in dlstrlbufrion of recent doctoral faculty' by field and year

Field

Recent Docloral Faculty as %
of Total Doctoral Faculty % of Recent Doctorates

Desired-by-Dept, Heads?. -

1968 1974 1978 1980

Biochemistry. 31 21 17 14 25

Biology, . , ...... 36 26 23 20

Botany .... 25 17 21 25

Chemical Engineering .... 40 22 21 24 29

Chemistry 35 21 17 16 27

Economics. , ........ ... 43 38 34 32 32

Electrical Engineering 52 31 20 19 29

Geology ... . .... ... 26 23 20 28

Mat hemat ics 52 37 27 23- -26
Miceobiology 31 28 24 18 28

Phys:cs 40 IF, 13 11 22

Physiology 34 30 27 23 26

Psychology 44 38 32 27 34

Sociology 47 45 36 32 33

Zoology 29 26 25 32

Faculty who hare hold doctoratos soyen years or loss.
Median ialuo el responses from 1980 sirryoy.

Adapted from Table 2, p. 3 and Moto El 60; p. 111, Young and Senior Science and Engineering Faculty. 1980, National Scianco Foundation andfrom Ataliek,
Flank J. and Gomborg, none L, Young Doctoral Faculty In Science and Enginering. Trends In Composition and Research Activity, p. 17,
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I
table l16: Unfilled engineering faculty positions, September 1980

16% of all engineering faculty positions were unfilled as of September 1980, a total of nearly 1600 positions. Most of the individual engineer-
ing disciplines are close ,to this percentage eicept .for, aeronautical engineering ;which had only 4%. unfilled positions, and conputer

-inginearIng-with-a4ligh:of-16%'unfilledand industrIa4-engineer1ng-whioh-had-134%, unfilled. enerallyy4he-top--504chools have-relatively
, fewer vacanceei Ihári the others; averaging about 2% less In all disciplines.

-
Aeronautical

No %

Chemical

No %

Civil

No %

Computer

No %

Electrical

N o %

Indusrial

N o %

Mechanical

No. <).,:,

Other

No. %

Total

No.

Total Positions 649 100.0 1382 100.0 2907 914 3570 1007 3121 A 2658 16.208

All institutions . 26 4.0 136 9.8 276 9.5 146 16.0 333 9 3 135 13 4 275 8.81 257 9.7 1,583 9.8
Pos Unf illed

"Top 50' , 384 100 0 680 1279 369 1443 433 1170 1600 7,336
Pos. Unfilled 16 4.2 . 51 7 5 93 7 3 51 13 8 116 8 0 39 9 0 93 7 9 119 7.4 578 7.9,
Public Inst. 502 1008 2219 679 2480 790 2209 2028 11.915
Pos Unfilled 22 4 4 100 9.9 211 9.5 115 16.9 255 16.3 109 13 8 226 10.2 213 10.5 ,''4 1,251 10.5

a
Public lnst 147 374 688 234 1090 217 912 629 4.291
Pos Unf ilted 5 3 4 35 9.4 65 9.4 31 13 2 77 7 1 25 11 5 48 5.3, 44 7.0 330 7.7

,

sot.t(go: Flipttdr Ed, \Panal Noon $82, AmotiCan Council on Education, Octoboi, 1981.
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Table 147: Chifigss-in engineering. faculty,1979-80

The groatost number of faculty moves were in the field of computerengintjng, Witb aeronautical engineering being the most stable. Private
HnInstitutions and the top departments were somewhat more successfu staining" faculty thap the overall average.

Aeronautical

No %
Chemical

No. %

Civil

No. %

Computer

No. %

Electrical Industrial

No. %

Mechanical

No. %

Other

No. %

Total

No. %

All institutions Faculty Leaving For
Industry - Pos. Unfilled . 12 1.9 32 2.6 61 2.3 43 5.6 89 2.6 24 2.8 78 2.7 58 2.4 397 2.7

"Top 50" Institutions - Faculty Leaving
for Industrf Pos Unfilled 3 0.8 14 2.2 22 z,1),9 14 4 4 33 2.5 9 2.3 22 2 0 26 1.8 143 2.1

Public Inst Po's Unfilled 4 0.8 28 3.1 50 2.5 35 6.7 62 2.8 15 2.2 50 2.5 49 2.7 293 2.7

'Private Inst. Pos Unfilled 8 5.6 4 1,2 11 1.7 8 3.9 27 2.7 9 4.7 28 3.2 9 1.5 104 2.6

1,sourco; moor E. Panel Rept. #52, Amor, Council on Ed. /Mt

\
Table I-18: Fulltime junior engitieering faculty

who did,not receive' their Baccalaureates in'the
Uri ted States

Nearly a quarter of all junior faculty teaching engineering In
the United States received thelr baccalaureate outside of the.

U.S., and in publid four.year colleges lt.ls nearly a' third.

..

48

Institutional Category
Total

Junior Faculty

Percentage with
Baccalaureate

Outside the U.S...

Total .... ... .. ...... 3,397 23.7

Top 50 Institutions" 1,400 22.1

Public Institutions 2,416 25.0

Private Institutions .. 981 20.5

Public Universities . . 1.768 22.3

Private Universities 683 19.2

Public FourYear Colleges . 648 32.4

Private Four-Year Colleges .. 298 23.5

In level of engineering R&D expenditures, FY 79.
Sourco:411gher Education Panel Rept #52 American Council on Educatlon 10181.



Table I-19: Engineering Faculty Sataries

N
Faculty salaries, show a mean salary range of. $34,500 for full professors at high.paying institutions down to
S20,000 for assistant professors at-low.payIng institutions. They.have InCreased in the past year by 8.8% for full

-professors-anci- 1-1.4%. for assistant professors,- and 4verago-from S1,b00-to-33,000-hIgher-than professional
academics' salaries In other undergraduate disciplin es. Assistan t professors' salaries are roughly comparable to
offers being made to bachetor.degiee engineering students when adjusteg to a 12month basis.

9-10 Mo

Prof Assoc Prof Asst. Prof.

68 State Univ .
.

78-79 and 79.80 S28,423 S30.524 S22,158 S23,276 S18.386 $19,931

Ail Institutions
Average $31 305 SZ4,769 $21,634
Percent Increaso 8 8, 10 2. - 11 4.
High 34.500 26,000 23,600
Median 31.609 25,125 21,500
Low 28.200 22.775 20,000

All Public Institutions
Average 30,590 . 24.922 21,703
Change 9 O'r 10'4's 11 6".
High 33,600 26.000. 23,700
Median 31,609 25400 22,000
Low 27.777 22.775 20,200

Alt P..ivate and Public 4 Yr Institutions
Average 31.727 24,814 21.838
Change 8 8 ', 10 2 ' , 12 1".
High 34J50 26,000 23,700
Median 31.884 25,125 22,000
Low 26,680 23, 137 20,350

Ail tr)stitutions
A reNge, Fine Arts - 27,979 . 22.846 16,770
Average. Business 8, Economurs 30.349 25,872 20,737
A rerage Humanities 29.108 21,112 17,724
A rerage. Science & Math 28 570 22 650 18,705
Air:rage Social Science 29.606 22.434 18,140

Souroo marli ot Nigher Education. Nov 1980

4 a
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Chart i-15: Distribution of Full-Time-
, Faculty by Rank, Tenure Status, And

Sex In 19794980

In ail higher education men comprise 74% of the fulltime faculty. Over 64% of these.men hold tehure,
compared to 43% of women faculty; men represent 90% of the full profossms and 80% of the associate
professors.

No Rank Lecturer 8.
Instructor

Assistant
Professor

Associate
Professor

Professor

Some. Smith, Cli , Faculty Salaries, tenum, and &Wits 1979-80.

50
51

c

.00



Chart I-16: University and fouryear
college mathematical science

facbity, 19651980

From 1975 to 1980 fulltime,mathematical sciende faculty increased by 8% and partime vacuity ifl.
creased by 75%. The FTE faculty thus Increased by 13% compared to an increase of 33% In mathemat
Wel science enrollments. The total FTE faculty In universities and four.year collepes Increased by only
3% in the same time period.

20

15

10

5

1965 1970 1975 1980

Source* Undergraduate Mathematical Sciences In Universities. Four Year Collegee, and Trio,Year Culloges. I980.1981 .rames T. Fey and Wendeit Ii. Fleming Conference Floarqton
Mathematical Sciences. 1981.
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Chart 1-17: Doctorates among full-
time mathematical science faculty

From 1975 to 1980 the fraction of public and private four year college faculty with emned doctorates
decreased, reversing the trend of 1965' to 1975.

c.5./

0
0
1:3

100

75

50

Universities

Public Colleges

Private Collens

1965 1970 1975 1980

Source Undargreduato Mathematical Sciences in universities, FourVea; Coinages. and Two Year Geneva 1980 1981 James T Fey and Wendell H Fleming. Conference Beard on
Mathematical Scionces 1981
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Chart 1.18: Distribution of full.tim
mathematical scienue faculty by

age and by sex, 1980

0
Woman comprise 14% of mathematical science faculty, the greatest number in public colleges (18%)
and least in universitles (9%). Allihree figures are up substantially from 1975 when only 10% of the

+, mathematical science faculty were women. The median age for women is abouLfive years less than
than for ben.

4000

3000

2000

1000

-7.07 "771
M W M W M M W M W M W M W M W

< 30 30.34 35.39 40 44 45,49 5054 55.59 60

'Source Undergraduate Mathematical Sciences in Universities, Four Year Colleges. and Two-Year Colleges. 1980 1981. Jamos T Fay and Wendell 11 Fleming Conloronce Board on
Mathematical Sciences. 1981
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Chart I-19: Trends in numbers
of full. and part-time
mathematics faculty

7,000

6,000

-5 5,000

0

t: 4,000

.c

7,7's

3 000
-6

;!..)

E 2000,
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For mathematics In tvio.year colleges, parttime faculty now outnumber fulliime faculty, making up
54% of the tdal. The. parttime component of the mathematics faculty increased,by 95% over the
period 1970.1975. Equally striking is the decrease in the size of the full.time facuity. For'all fields in
TYC's, parttimers constitute 56% of the faculty.

1966 o1970
1975 1980

Source: Undergraduate MathematirJ1 Sciences in Universities. Four Year Colleges, and Two-Year Colleges. 1980-1981 James T. Fey and Wendell H Fleming. Conference Board on

. Mathematical Setences, 1981

1 966 1970 1975 1980

Full 'rime 2677 4879 5944 5623

Part-Tane 1318 2213 3411 6661

FTE 3116 5617 7081 7843

58 59



Chart l-20: Educational qualifications
of part-time mathematics feculty

in two year celleges

70

60

50

40
C.
a)
(.)

30

2tt

10

1970

1976

1980

Doctorate Master's + 1 Year MWer's

Table 120: Educational qualifications of part-time mathevatics faculty

Highest Degree 1970 1975 1980

DO( t(0 ate 9 3 9", 6 7
_

Master s 1Year 31 0" , 29 9", 18 1'

Ma,,ter 45 5 , 49 6" 57 6"

Bai huh.), s 14 0 'a 16 6", 17 4

Source, Underoraduato Mathematical Sciences an Unwersitles, FolaYear Colleges, and Two-Year Colleges, 1980.1981
James 1*, Foy and Wendell H Fleming, Conference Board on Mathematical Sciences, 1981

As compared with the 1970 figures, the percentages of
pbrt.tIme mathematics faculty in the doctorate or
"master's + 1" highest degree categories have
declined. Given anincrease injthe number of industrial
opportunities for mathematicians, it js not likely that
the educational qualiflaatIons of part.timeri Will
irfcrease in tho near future.



Chart 1.21: Percent of higher education
institutions with access to

computers, 1965-77

'fhe percent of institufions with access to
computers has more than doubled since 1965.

100

75

50

25

0
1965 1967 1970

Year

a.

1

1977

Table 1.21 A: Estimated number and percent of U.S.
institutions of higher education with access to

computer facilities

No Institutions

Total
With access
to computers

Percent
with access

to computers

SRFE'NSF 2219 107 32

191,1 6 <;urvoy Jur,o 10 1965

SHEB NSF 2417 980 40
1966 67 Invcmturi Jun,? 30 1967

SPED NSF 2807 1681 60
1409 For,q4 r, J, 30 1970
ICHE WA' 1136 2163 69
1976 77 Inntory Jurw 30 1977

*Table 1.21 B: Estimates of numbers of institutions .

with access to computers by highest level of offering °-
June 30, 1977

Fall '75 # Institutions Percent
Highest Level Enrollment Total # with accesS with access

of Offering (millions) Institutions to computers to computers

Associate 4 0 1196 801 67
Bachelor's .9 1301 496 62
Master s 2 4 717 538 75
Doctorate 3 9 422 328 73

Total 11 2 3136 2163 69

Source Hamblon, John W and Baud, Thomas B , 1-ourth Inventory Computers in Hmgher Edriotion,
DP qI4m5
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Charts 1-22, A&B: National Science
Foundation, Instructional Scientific

'Equipment Program (1SEP) Data

Data from the Instructional Scientific 8quiprnent Program, the major federal support of scientificequip.
ment, fot undorgraduate education, show fluctuaticns in proposal pressure, and a constant level of
funding coupled with rising average requests.

2000
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1 iN"

Average ,mtuunt requested, and total amount awarded

25 14 6

24

23 13

22

21
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Number of Proposals

Percent of Proposals
Recetvmg Award

1,118 19:9
Y

I gti0 1981

it

Ii

1 I

Average Amount
Requested per Prpposal
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'rev
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Table I 22: National Science Foundation, Instructional Scientific Equipment Program (ISEP) data

A-

. 0

1976 r8 1919 1900 1981

10,1) I 'r 1 1 i1 1 3114

i. /tt ' 1: ' It, :15 .'54 /it', i': 591. 90,) t.1 "41,1, I it, : I,t t,44 ,1i.' i'.19 ;,14 368

't islh I 1 ,1"t 1' t, I l I,' 1 S 1 i (119 !,i. 1ri1
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,Chart 1.23: National Science Foundation
Science Education obtigations by

function as percent of taltal

The National Science Foundation has shifted support over time among students, faculty, institutions,
and R&D.

1()Q
0

institutions
Science & Society

91

R&D

,
10

.

70
e it, 30

.1 Teachers

-;

.0

50

to t 0 t 60

t

..'1.3 I."... 4 Students 80

lr, 90

i I i_ i __.1 1 1 I 1 1 I 1 I 100

62 64 66 68 70
e

72 74 76 78 80

6 6



I

Table Eatimated NatiOnal 8cience Foundation
I

science education obligations by function, by year
(in millions of dollars)* ,

Fiscal
Year

Total
NSF

dolla.s

Total

SE

dollars

Perent
SE of

Total

Functions'

R&D'

0,0

Students

0,0

Teachers

0,,

Institutions Science and Society

% $

1952 3 47 54 44 4 0 0 99 7 1 535 0 3 0 005 0 0 0 0
1953 4 42 1 41 31 9 0 0 98 1 38 2 0 03 0 3 0 0
1954 7 96 1 89 23,7 0 0 95 1 796 5 0,09 0 0 0 0
1955 12 49 2 10 16 8 3 0.06 88 " 1 85 10 0 21 0 0 0 0
1956 15 99 3 52 22 0 0 4 0 01 67 2 36 32 1 13 0 0 0 0
1957 38 63 14 30 37 0 7 1 00 21 3 00 72 10 30 0 0 0 0
1958 49 97 19 20 38 4 9 i 73 22 4 22 69 13 25 0 0 0 0
199 13294 61 29 46.1 14 8 58 24 14 71 62 38 00 0 0 0 0
1960 J58 60 63 74 '40.2 14 8 92 25 15 94 60 38 24 - o o ' 0.5 0.32
1961 174 99 63 44 36 3 15 9 52 24 15 23 61 38 70 0 0 , 0 5 0.32
1962 260 82 83 60 32 1 12 10.03 24 20 01 61 51 00 3 2.51 0.4 0.33
1961 320 75 98 72 30 8 15 14.81 27 26 65 55 54.30 3 2 96 0,4 0 39
1964 354 58 111 :3 31 4 15 16 68 30 93 37 51 56 73 4 4 43 "0.4 0.44
1965 415 97 12C 41 28 9 13 15 65 36 43 35 44 52 98 7 8,43 0.3 0.36
1966 466 43 12,130 26 7 13 i6 16 42 52 21 39 48 48 6 7 46 0 1 0.12
1967 465 10 125 82 27 1 17 21 39 38 47 81 38 47 81 6 7 55 0.3 0.38
1968

4

'495 00 134 46 27 2 16 21 51 36 48 41 37 49 75 10 13 45 0.2 0.27
1969 100 80 i Is .30 28 8 18 20 75 37 42 66 34 39 20 12 13 84 0.2 0 23
1970 440 00 120 18 27 3 15 418 03 38 45 67 37 44 47 9 10 82 0 2 0.24
1971 513 00 98 81 19 3 23 22 73 -38 ' 37 55 35 34 58 4 3 95 0 4 0.40
1972 622 00 86 10 13 8 33 28 41 28 24 11 28 2411 12 10.33 0.8 0 69
1973 645 74 62 23

a
9 6 "34 . 21 16 34 21 16 21 13 07 11 6 6f. 1 0.62

1974 645 67 80 71 12 5 36 28 79 22 18 13 25 19 96 14 11 61 3 2 42:1975 693 20 74 03 10 7 35 26 65 26 19 00 24 17 90 13 10 00 2 1.49
1976 724 40 62 50 8 6 17 10 63 36 22 50 6 3 75 37 23.13 4 2 50
1977 791 7 ;' 74 30 9 4 ':' 15 11 15 31 23 03 11 8 17 38 28.23 5 3.72
1978 864 91 73 96 8 6 12 8 83 29 2145 14 1035 38 28.10 7 5.18
1979 928 40 80 00 8 6 14 11 20 28 22 40 13 10 40 36 28 80 8 6.40
1980 996 25% 77 19 7 7 18 15 25 25 21 18 14 1186 34 28.80 9 7.62
1981" ' 1,041 80 70 70 6 8 -

'The rirmlonal i'ategorles pi obligations aro exemplified as follpws. Students inclutlea, piugiarna suchas loiiowsnrp5 and precollege stud), science training. Faculty Includes programs
such as teacher InstIr utes lid faculty short courses, Institutions Includos programs st asiSEP view pment purchasing), LOCI (Local Course Improvement), and CAUSE (Comprehensive
a,ssierancir to Undergrauuato Science Education), Salina. end society InclUdes progian.s fol improving Th. public understanding of science and studying the ethical 133t103 ill SCIOTICO and
lechnotegy,

**Unlit 477 development proiiicts yeeilved mest of the RSO funding,

0198) Oreakuovio orObilgat1ons not aiallabloit the( at 0141011z
Source:. Direetorale forScience Education, National Wince Foiindation, unpublished Ow



Chart 1-24: National Science Foundation
Science Education obligations by level

of education as percent of total

In regard to ,evels of education, NSF has shifted priorities over time. Funding of graduate and
precollege education has become less significant, and undergraduate education more important.
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Tabl9 1.24: Estimated National Science Foundation Education Obligations by Level of education, by year
(in millions of dollars)*

.
Total Total Percent

LEVEL

Fiscal NSF SE SE of Precollege Undergraduate
Year Dollars Dollars Total

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

19/0

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

Total

Graduate Informal

° "0 $ 00 $

3 47 1 54 44 4 0 0 0 3 005 99.7 1 54 0 0
, 4 42 1 41 31 9 0 7 0 01 2 03 97 1 37 0 0

7 96 1 89 23 7 2 0 04 5 a 93 1 76 0 0

'2 49 2 10 16 8 6 0 13 9 19 85 1 79 0 0

15 93 3 52 22 0 24 0 85 16 56 59 2 08 0 0

38 63 14 30 37 0 71 10 '3 8 1 14 21 3 00 0 0
49 97 19 20 38 4 66 12 67 13 2 50 22 4 22 0 0

132 94 61 29 46 1 67 41 06 17 10 42 16 9 81 0 03 0.02
158 60 63 74 40 2 65 41 43 18 1147 16 10 20 0 5 0.32
174 99 63 44 36 3 61 38 70 22 13 9r 17 10 78 0 5 0 32
260 82 83 60' 32 1 63 52 67 19 15 17 14.21 0 4 0 33
320 75 98 72 30 8 57 56 27 23 '..,: 71 19 18 76 0 4 0 39
354 58 111 23 31 4 54 60 06 21 23 36 24 26 70 0 4, 0 44
415 97 120 41 28 9 44 52 98 26 31 31 30 36 12 0 3 0 36
466 43 124 30 26 7 42 52 21 26 32 32 32 39 78 0 1 0 12
465 10 125 82 27 1 40 50 33 24 30 20 36 45 30 0 3 0 38
495 00 134 46 27 2 40 53 78 26 34 96 33 44 17 0 2 0 27
400 00 115 30 28 8 39 44 97 26 29 98 35 40 36 0 2 0 23
440 00 120 18 27 3 42 50 48 23 27 64 35 42 06 0 2 0.24
513 03 98 81 19 3 37 36 56 22 21 74 40 39 52 0 4 0 39
622 00 86 10 13 8 41 35 30 32 27 55 27 23 25 0 8 0 69
645 74 62 23 9 6 39 24 29 28 17 42 31 19 29 1 0 0 62
645 67 80 71 12 5 38 30 67 36 29 oh 24 19 37 3 2 42
693 20 74 03 10 7 .38 28 13 29 21 47 30 22 21 2 1 48

724 40 62 50 8 6 12 7 50 58 35 00 28 17 50 4 2 50
791 77 74 30 9 4 13 9 69 58 43 10 24 17 83 5 3.72
864 91 73 96 8 6 19 14 05 48 35 50 25 18 49 7 5 18

80 00 8 6 20 16 00 46 36 80 26 20 80 8 6 40
975 10 84.70 8 7 23 19 48 44 37 27 24 20 33 9 7 62

1,041 77 85 70 8 2

2,129 49

1'081 breakdown of obligation not available
(Estimates may snt ar,-.41 total uo to rounding.)
SourCe: Directorate for Scienclkdducallotk, Nallonal Solonco Foundation, Unpubliihod data.



Chart 1-25: Number of continuing
education degree credit courses for

scientists and engineers

A continuing education degree credit course is
defined to be a course directed primarily towards
engineers and scientists with at least a bachelor's
degree, but excluding courses directed primarily

toward full.time students. Fiftysix universities
offered 3486 such courses in 1975.76.
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Chart 126: Number of continuing
education noncredit activities for
scientists & engineers, offered by

universities and professionalltechnical
organizations, 1975-76

During 1975.1976, there were 4909 separate activities for scientists and engineers. Of that total, 3519, or
72%, were given by universities and 1390, or 28%, by professional societies. Institutes and other brief
programS (ie.:activity of less than 30 accuniulated hours) were the most popular form of activity. There
were 2223 institutes, 45% of the total.
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Table 1-25: Number of continuing education non-credit activities for scientists and engineers offered by
universities and pr9fessionalltechnicaf organizations, 1975-76

Type of Activity

Number Number After Corres
institution Alth one of Short hours Institutes pondence Self-study Other

or more <ictivities courses courses courses
.._

Universities 92 3519 821 1015 1323 167 19 174

Professional/Technical
Oryani:ations 55 1390 145 67 900 162 83 33

Total 147 49739 966 1082 2223 329 102 207

r
'

'The activities are defined asnhows.51fon course organized instrut.tional piugraiit un 0 specifii.subruct Mai MOWS in di. Jay 4053Jas tui a Li-mud-mai frJay$ amounting to at Mast 30
crock hours. Aiter-nours course organized rnsirtn.tionar program on a speolo.. suOpht presented in short oegmunts utioi a pie detuirrimed number ul weeks, institute also called
seminar, clinic, worssoop. organue0 mstrucuonal piugram meeting Ior 5 noun or more rn continuous SOSSICilis except km mums amt .0,033us. as.4my iv iCSs than 30 cluck hours. Cot
respondence course %A:WM of instruction involving a continuing exchange Oetween instructor ai student cunducted mar.r b7 vvbilbi buniiniuti.t.storli. Sail study program of in
struction in which student is provided with all materials and 10(1 to proceed On hISMer Own with no direct aid from an instructor.
SOUrCe, Klus. John P, and Joy. Judy A.. Survey ol Continuing Education Activities tor Engineers and,Scientists. pp. 6-15
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Table 1.2
Cas

foundations

Percentages of total
operating income from

corpOrations, and other
nlovernmental sources

In 1979,, museums received less than one.fourth of their total operating income from private sources,
such as,foundations, corporations, Individual contributions, and other sources. Aq museums received
the greatest relative percentage of their total operating income from private sources (25 percent). and
parks and visitor centers the least (6 percent). On the whole, museums received approximately the
same financial support (4 percent of total operating ineome) from each of foundations, IndividualS,.and
ether sources. Financial Support from corporations made up only an estimated 2 percent of total
operating income.

Ail Museums
lk

Art Children's General History

Parks and
Visitor
Centers Science Specialized

Total Operatog in'come
(Percent) .

Total Proite Suprirt

$1,088,066,733
(100.0)

166.364,067

$294,443,182
(100.0)

$70,819,159

$8,449.854
(100.0)

1.911,664

$88,315,153
(100.0)

13,671.125

5260.712,507
(100.0)

25,288,489

$29,732,898
(100.0)

1.863,116

$379,817,942
(100.0)

47,761,878

$26,615,107
(100.0)

5,048,637
Total Operating Income) (15.0) (25 0) (23 0) (16.0) (9.0) (6.0) (13.0) (19.0)

Foundations .. .0 45,639,383
(') Total Operating Income) (4.2) (5.4) (6.9) (3,7) (2 3) (2 5) (4.7) (2.8)

Corporations . . 25.904,158
Total Operating Income) (2 3) (4,6) (4.8) (1.8) (1 2) - (11) (2.9)

Individual Contnbutions . 47,097,190
(,, Total Operating Income) (4.3) (6.3) (7.9) (3.9) (3.3)' (1.2) (3.6) (6.8)

Other 47,723.336
I') Total Operating Income) (4 4) (7 6i (2.9) (6 0) (2.9) (2.5) (2.5) (6.2)

Source' Contractor Reuon, Museum.Prograrn Surver. '1979 National Center for Education Statielics, P 52
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Tabln-27: Trends In educational

rolea,.by size of-total-operating,
expenditure: United.States, fiscal

year 1979

MuieuMs with higher operating incothe were more likely to have Increasing educational roles. don.
Versely, those institutions with the lowest operating Incomes were more likely to indicate that their
educational roles-were staying the same.

Trends in
Educational Rote Total

Total Operating Expenditure

Num!
$1

$25,000
$25,001
$50,000

$50,001.
$75,000

$75,001-
5100,000

8100,001
$200,000

$200,001
8300.000

$300,001-
8400,000

More Than
$400,000

Total ....
Percent ..... . .

Increasing .

Percent . .

Decreasing .

Percent ... ......
Remains the Same
Percent

.

.. .

,

4,408
100.0
2.935 .

66.6
89
2.0

1,384
31.4

65
100.0

18
27.1

0
. .0
47
72.9

1,800
100.0
1,003
55.7

50
2.7
748

41.5

578
100.0
422
73.1

$
1.3

148
25.6

365
100.0
269
73.6

4
1.1
93

25.1

269
100.0
195
72.6

11

4.1

63
23.4

545
100.0
396
72.7

6
1.0

143 ,

26.3

173
100.0
.140
80.8

4
2.0
30
17,2

o

150
100.0
103
68.7

5
3.0
43
28.3
:

463
100.0
390
847.1

3
.7

71
15.2

'source: Contractor 'flew, Museum Program Survey, )079, Nittonal Center for Educalloo StatistIca, p. 71.

100

a

t
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Chart 1-27: Distribution .4
institutions offering specific

progiams, by type of museum

\ , \,
, \ o \ 0 4 S ..

0 \\
An estimated 66 percent of all MUSellfills o fared somo type of specific program in fiscal year 1979.
Children's museums (83 .percen0 nd art an, science museums (78 percent) were more likely to Wye
specific programs' than other types of mus s.
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Chart I.28:. Museums offering
special programs* for specific.

. groups: United States, 1979.

Chart 1-26 depicts the percentage of all museums offering programs for pre school children, gifted and
talented, adults (member and nonmember), members only, senior citizens, handicapped persons, and
other special audiences.
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Chart 1.29: Museums offering
eacher training, by type of museum

65.3

Criiktren's

Approximately one-fourth of the museums offered teacher training periodically or on a regular basis/on
how to use museum resources. An estimated 65 percent of the children's museums offered teacher
training. Around 10 percent of science museums and art museums offered such training; only 16 per.
cent of the specialized museums offered some type of teacher training.
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Chart,00: Federal funding of
science-technology centers

and museums'

These data estimate federal support to science-technology centers and museums. Between 1972 and
1978, the Federal government made grants of slightly over $30 million. National History museums
received about S12.2 million, general museums $9.2 millWn, science-technology, centers $6.9 million,
-and aquariums and zoos $2.6 million.

3 00

2,75

2 50

2.25

2 00

1 75

1 50

1 25

I 00.

75

;

^

Natural history
rmuseums,
anthropology
museums, nature

t centers

. ---,---..................... '",- '

General.thuseums,
children's museums

.?...<:). Z..
,

with science sections

/: ...0***...... ,
..../ / -N.

N. Science-technology-.,,,,f". -.N../ center, planetariums,
science museums

-..,/ .. .

_......... .
50

OOO ;;;;
,

25 .r7, .."-Tarr."........ .. .... ... .... . . .

FY 1972 FY 1973

.

FY 1974 FY 1975

Aquariums,
arboretums, zoos,

botanical gardens

FY 1976 + FY 1977 FY 1978
transition quarter

Table 1-30: Federal funding of science-technology centers and museums

Museum Type
-

Science-Technology
Centers, Planetariums,

FY 1972 FY 1973 , FY 1974 FY 1975 FY 1976 FY 1977 FY 1978

Spence Museums $ 360,117 $ 344,317 $ 839,727 $1,375,396 5 861,191 51.958.492 $1,126.745

Natural History Museums.
.

.
. .

Anthropology Museums,
Nature Centers $ 693.096 $ 860,602 $1,172 517 5' 825,954 $2.051.405

,

$2.264.400 $2.444,954

Aquariums.
Aboretums, Zoos.
Botanical Gardens $ 254.900 $ 272,850 $ 289,060 443,457 $ 415.100 $ 360.115 $ 584.624

General Museums,
ChildrOn's Museums
with scieme sei_tions $ 230.250 S 420,865 $ 535,j05 , $1,957,518. 51,765.742 $1.739,542 .$2.581,727

.
$1,538,363 $1,898,634 52,836,409 $5,602,325,,

.
S5,993.438 $6,322 -19 $6,738:050TOTALS

'Challenge grants, aro exciuded trom,these totals. Funding .s Nom the National ndownient lot Mu Ails Natiunai Laduament ti the Humanities, National M.auun. AO. and National
science Foundation
Scum): Association of ScioncetTechnology Centers, ASTC Science Museum Funding Study, po I 31 and unpublished data
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Chapter II
PARTICIPATION

INTRODUCTION
7

This chapter presents data on how many and
what kinds of people participate in science, mathe
matics. and technology edui-ation arid what f orm
that participation takes. The data are grouped into
two categories. K 1g and higher education. 4.

HIGHLIGHTS
K-12

t. More than one-third of all hrgh school mE th-
em atics teachers aria almost half of all .1igh
school science teachers have participated
in at least one NSF-sponsored activity.
(Chart 11- 1)

2 On the average, a higher percent of 13-year-
olcAs than 17-year-olds report participating in
science-related activities outside of scnool.
(Chart 112)

3, There has been an increase in the total num-
ber of people aMending museums belonging
to the Association of Sciemel Technology
Centers (AST.2) between 1975 and 1977
(Charts 11-3. P4B)

a. TV is the most f requently reported sour( e of
irlf9rmatIon about energy issues, but the
puit media is the most frequently reported
source of information about new develop-
ments jn Jnergy science and technology
(Chart 11-6)

5. Most college bound Aigh school students
continue to take the standard course prepar-
ahon ir-luding 3 + years of mathematics
and 2 + years of science (Chart II-7)

6. Honorscourses in mathematics and English
enrolled higher percents (both 14.5) of stu-
dents than other honors courses. (Chart 11-8)

7. In high school nearly equal proportions of
males and females take mathematics
courses. (Chet 11,9)

8 A substantially tarr ?. percent of Asian or
Pacific Islander seniors take algebra 1,

algebra II. and geometry. (Chart 11-10) °

;)u

Higher Education

1. Black, Hispanic, and Amencan Indian
seniors were significantly more likely than
whites to have taken remeuial mathematics
courses, while Asiani Pacdic Islanders were
less likely to have taken such courses.
(Chart 11-11)

2. Since 1965, f ull-time-equivalent (FTE)
enrollments in higher education have grown
by 1 00%. The two-year college share of this
enrollment has increased from 17%_to 34%,
but more than half of the TYC enrollment is
in non degree credit occupational/technical
programs. (Chart 11-12)

3. Among those declaring a major in the
sciences at two-year institutions, engineer-
ing accounts f or as many students as all the
other sciences combined, (Chart II 13)

4. Between 1969 and 1976, undergraduate en-
rollments in the social sciences declined by
more than 50% (Chart 1114)

5. As a percentage of total engineenng
degrees, women have increased their share.
(Chart II-1 5)

6. While more undergraduates enroll in en.li
neering than any other science, women and
minorities find their greatest representation
in the biological sciences. (Chart 11-16)

7. At' the graduate level in 1978, women
accounted, for approximately onethird of
the enrollments in the biological sciences,
bet for only 7% of those in engineering.
(Chart II-17)

0 8. Undergraduate engineering enrollments are
nsing significantly. (Chart H 18)

9. From a relative rninimum in 1973. undergrad-
uate engineering enrollments have grown
steadily to an alltime high of 365,000 tri
1980. Since the number of freshman engi-
neering students was alsoan alltirne high in
that year, the influence of engineering
enrollments on mathematics course de-
mand is likely to continue strong over the
next several years. (Ghart 11-19)

7z>

10. Between 1975 and 1980 all mathemahcal
science enrollments mcreased by ; 33%,
compared to 7u,o for FTE enrollments in all
fields. The 30% increase in calculus and the
196°,0 mcrease in computmg courses led the
way. (Chart 11-22)

11. Since 1960, enrollment in remedial arith-
metic, general mathematics, and algebra
has increased by 165%. Those courses now
constitute 16% of all mathematics enroll-
ments, compared to 13% in 1960. The big-
gest increase occurred between 1975 and
1980, matching a period of widespread
reports that high school preparation
in mathematics has declined sharply.
(Chart 11-23)

12 Computer science courses now generate
over 16% of all mathematical science enroll-
ments and they are increasingly given by
separate departments of computer science.
As in mathematics and sfatistics, the
largest share of computer science enroll-

, ment is in lower level courses. (Chart 11-24)

13. There has been strong enrollment growth iii
nearly every computer science course of ler-
ing. However, the bulk of the increase from
1975 to 1980 occurred in beginnmg program-
ming courses. (Table 11-12C)

14. Approximately 30,000 scientists and engi-
neers enrolled on continuing education
credit-granting courses in 1 975-7 6.
(Chart 11-25)

15 Almost 187,000 scientists and engineers
enrolled in continuing education non.creda
activities during 1975-76. (Chart 11-26)
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Chart H-1: Percent of teachers as of
1977 who attended an NSF-sponsored'

institute, workshop, or conference

Participation by teachers in.NSF sponsored activities increases with grade level. More than one-third of
all high School mathematics teachers and almost half of all high school science teachers have par-
ticipated in at least one such,activity. Mathematics and science teachers, especially at the higher grade
levels, arp mudh more likely to have participated than social studies teachers.
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Table 11-1: Percent of educators attending one or more NSF-sponsored institutes, workshops or conferences

State Supervisors

Yes No
Missing Or

Inconsistent Resuortse'

K 3 Teachers

Yes No
Missing or

Inconsistent Response'

Matm,rhatics 50) 71 21 2 Mathematics (N 2M 5 87 9
. Science 0'1 = 61) 79 15 6 Science (N.= 287) . 2 91 8

Social Sludies IN --- 621 . 60 35 5 Social Studies (N= 254) 4 87 9

K 6 District Program Q Respondents 4,6 Teac' ers
Mathematics IN = 327) . 18 63 19 Mathematics (N = 277) 5 85 10
Si.ience iN .326) 28 54 18 Science (N= 271) , 80 7
Social Studies IN = 303i 16 66 18 Social Studies (N = 281)

.12
8 88 4

7 12 District Program 0 Respondents 7,9 Teachers'
m:Athematics IN = 321) 39 54 Mathematics (N = 550) 25 67 8

iN -- 3181 46 48 6 Sciencq = 535; .22 63 4
Soi,iai Studies iN 2081 21 7.1 8 Social Studies (N 453) 4 90 6

Principals 10 12 Teachers °
K-3111 --.. 317i 10 85 5 Mathematics (Nzr. 548) 37 60 3
4.6 iN .=; 292i 11 83 7 Science (N = 586) . 47 44 9
7 9 IN 228) 13 81 6 Social Studies (IA= 490) 5 34 10
I 9 12 iN 270) 25 71 4

iinGiAid; pe1-,M5 w+lu,no4,,ateu tney nad attended one or floret 1i5F sponsored du.v11.05 Qui al,. IJ010 to Inc ones attended and those who seta ploy had Utattended any Ind thrin
ctroled ono or more

13Source Wells, Iris A Peon of the 1917 National Survey of Science. Mathematics. and Socral Studses Educabon, p 69 c.
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ChartiI.2 Percentages of and
17.year-olda participating in various
sciencerelated activities outside of

science classes

On the average, a higher percent of. 13.year.olds than 17-yearolds report participating in icience
related activities outside of school..The activities that 17-yeSr.olds report more frequently than.13.year-
olds, however, are reading science articles and watching scienceothows on TV.
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Table 11-2: Percentages of 13. and 17-year.olds
participating in varioui niance.related activities

outside of science classes

Howpften have You done,each of the following activillea when
not-required for 6clence class?

a

Percent Saying They Of ten
or Sometimes PArticinate

Age 13 A9e,17

Read science articles in magazines . 47 48
Read science articles in newspapers. , 41 47

Watched science shows on TV 58 62
Gone to hear people give talks on science 8 8
Read books about science or scientists . 45 29
Talked about ;Immo topics with your f riends 41 37

Done science projects 68 49
Worked with science.related hobbies . 45 37
Average percentage reporting participation . 44 39

SCRUM: National Asseisment ol Educational Progress, Attitudes Toward Science. p. O.
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'Charts II3, A&B: Attendance at
science museums, Association
of ScienceTechnology Centers

(ASTC), 1975-77

Tlie Association of Science-Technology Centers (ASTC) reports a general increase In attendance at its
metnbers science museumg, and science and technology conters. Fortynine of its members showed
a 13% increase- In their combined attendance figures over a threeyear period.
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1

A. Total Attendance
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4

3

2

B. Average Attendance

1975 1976 1977

Table 11-3: Attendance, at science
museums, Association of Science-

Technology Centers (ASTC), 197'547

Combined A verlge
Year Attendance At-endance

1975 25 010 114 510,410

1976 26,556 428 541,967

1977 28 292 03 577 404

N = 49

Source: Association of Sclonce-Tochnology Centers, unpublished data,

9 6i



Ch'art 114: Science museum
'attendance by age, as 'percent

of total

Splance thusium attendance IS about
Oqually divided between adults and

children

Pre-School Adults
childre n 65 yeai's

5% and older' 6%

Elementary
school children

20%

Junior high:
youth
13% .

High school
yotith
14%

Adults
22-64 years

31%

Adults
18-21 years

11%

Sourco: Association of Science-Technology Centers, 1077.78 mombor survoy, unpublished data.



Chart ll-5: Circulations of popular
science magazines

Although there have be n slight fluctuations, circulation for all five science magazineshas increased in
the past decade.

2 8
a

1969

1973

r--7-1 1976

1978
5

National Geographic Science Science Digest Science News Scientific American

13Tat le 11.5: Circulations of popular scienCe magazines

Magazind 1969 1973 1976 1979 4..1 unel

Nat.onal GPographit 6302.674 8,276,668 9350,123 10.249,748

Scien«) 146,898 139,785 142.635 151.488

Science Digest 147 000 156 000 144.000 153,000

Science Ne,:ss 113,927 94 923 134,283 168.248

Scientrf ic American 427.653 425.000 "665.395 691,922

Sources' Circulation departments of each magazine

99 100
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Chart ll6: OurceS -used by young
adults' to Obtain Information aboUt.

,selected energy Issues

TV Is the triCtst frequently reported source of information about energy issues. For information about
pollution, conservation, and alternative enorgy sources, TV provides int ermation to nearly as many
yOung adults as all the print media combined. For new developments in energy science and technology,
however, young adults tend to use the print media.

Newspapers
22.5%

Journals or
Magazines

13.6%

Pollution

Other
5`)

None
3 8°

Books
4 4o,,

Radio -------
5 9%

\

New Developments in
Energy Science & Technology

Energy Conservation Alternative Energy Sources

'Defined as 26-35 years 41d."
Source: National Assessment of Educational Ptogross. Energy l<nowledge ond Attitudes. A Nationat Assessment ut Energy AwarenessAmong Young Adults p 38



Chart 11-7: Mean number of years of
study, by subject of college-bound

sehlors, by sex, 1980.81

College.bound seniors oontinue to show the standard course preparation: 4 years of English, 3+ of
matirmatics, 2 of a foreign language, 1+ of biology, 1.2 of a physical sciences, and 3.4- of social
studies. The greatest inter-sex differences appear in the physical sciences and mathematics where the
Males take more course work.
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Table 11.7: Number of years of study by subject of college-bound seniors, by sex, 1980.81

English

Male Female

Mathematic'.

Male Female

For Languages

Male Female

lic Sciences
Male Female

Phy Sciences'

Male Female

Soo Studies'

Male Female

No CoursP,., , 0 3 0 2 0.3 0 4 16 2 11 3 5 7 4,4 6 4 11 4 0 7 0.6
One Year
Two rears

1 1

1 6

0 8
1 1

1 5 2 4
8 3 14 8

14 1

36 8
12 g

34 2
61 1

25 3
60 3
27 8

26,2
36 1

381
33 8

2 3 2 3
16 4 17 8

Three Years 6 1 5 5 22 5 31 9 18 9 21.4 5 2 5 2 24 4 13 7 39.0 41,5
Four Years 82 1 81 1 54.4 42 9 11 1 15 6 1 9 1 6 5 2 2.2 35.6 32.1
Fwp or More Yrs 8 9 11 2 12.9 7 6 2 9 4 7 0 8 0 7 1 7 0 7 6.0 5.6

No Responding 4d8404 491554 438052 491151 434591 488328 435997 489320 43'359 487357 435685 488695

Mean No 'Yrs 3 95 4 00 3 68 3 38 2 03 2 31 1 39 1 41 2 01 1,59 3 24 3.19

Mean No (Total) 3 98 3.52 2 18 1 40 1 79 3.22

StOonts weictgiyan crumples or unynr.e and adorer studios ,vtlfS03 as iviidats. Lpuivgy. Whiny, and ruoiagy, physirai scianc.es r.hemistry, physics, and
earth sOrini.es; svi.iai studies history, government. and geography, it is slut ...lea. Moro. it at ai, .lwit5 MJUIU outer 'masa taking in physit,si or general science, antitropology,
konomtcs, sociology, or psychology.
Sorge% Admiision: Tasting Program ol the Coilege,Board, Malone Boon, College Bound Seniors, 1981, p. 14,



Chart 11-8: Percent of college-bound
seniors who took an honors course,

by subject, 1980-81

The percentage of students taking honors courses from among those who reported subject courses on
tho Student Descriptive Questionnaire of the Admissions Testing Program included 9.0% for social
studies, 14.0% for mathematics and over 90% for physical and biologicil sciences.

.
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,

L.

s

sr

r

English Mathematics Foreign
Languages

Biological
Soenc.es

Physical
Sciences

Sociil
Studies

1 0 5

Table 11-8: Nmber and percent of collegebound seniors who took an
honors course, by subject, 1980.81

Honors Courses English Mathematics
Foreign

Ldnguaqes
Biokigical
Sciences

Phydcal
S(.10114.

Sott

Number Who Took an Honors
Course, by Subject 13G,706 129 565 56 930 81 747 80,47r) 82,598

Number Who Took a Regular
Course, by Subject 788 944, 795,4)32 753,611 tiO3.639 754,843 838,495

Total . 925,650 925,194 810,541 885,386 835.319 921 I:83
, -

Percent Who Took -,

Honors Courses . 14.8 14 0 7 0 9 2 9 6 9 0

Source; Admissions Testing Program of the College Board. Nabonal Report, Colleg Bound Senior's, 101, p 21
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Chart ll-9: Percent of high school
soniors taking mathematics

by sex, 1980

The total percent of students taking variout mathematics courses declines in advanced course areas.
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4

Table .11.9: Percent of high school seniors taking mathematice, by sex, 1980

Precalculus
Algebra I Geometry Algebra II Trigonometry or Calculus

of all Seniors
,

79. 56 49 26 8

, , Males 79 58 51 30 10

''.. Females 79 55 47 22 6

Source, High School and Beyond:. a national longitudinal study lot tho 1080's. A Cagsuto Doscription of High School Studants, p0905.
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Chart 11-10: Percent of 1980 high A suhstantlally large percent of Asian or Pacific Islander seniors take algebra I' i< II, and geometry.

school seniors taking mathematics
courses, by course title and

raciallethnic group
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Algebra I Geometry Algebra II

Source: High School and Beyond A National Longitudinal Study tor the 1980's,g,

Table II10: Percent of 1980 high school
seniors taking mathematics courses, by

course title and racial/ethnic group

Algebra I Geometry Algebra II

Black . 68 38 39

White . 81 60 50

Hispanic 67 39 38

Amer. Indian/
Al *kali Nat 61 34 32

I

Asian or Pacific
islander 88 79 76

Source. High School and Boyond A National Longitudinal Study tor the 1980% p. S.
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Chart 11.11: Remedial and advanced
courses in mathematics taken by

high school seniors

Black, Hispanic, and American Indian seniors were significantly more likely than whites to have taken
remedial rriathematics courses, while Asian/Pacific islanders were less likely to have taken such
courses. The higher the socioeconomic background, the less likely a student had taken remedial
courses ahd the,more likely a student had taken advanced or honors courseS.

0

50

40

Mathematics Remedial Courses

a.

50

40

20

10

White Black Hispanic

White Black

America i Asian Ame ican Low Middle High
Indian:Nat ye Pacific IsLinder Socioeconomic Socioeconomic Socioeconomic

American Status Status Status

Mathematics Advanced/Honors Courses

Hispanic American Asi -in American Low Middle High
lndian/Native Pacif ic Islander Socioeconomic Socioeconomic Socioeconomic

American Status Status Status

Sour,co: Me &edition of Educatidn, NCES,-; 982. Ix 79.
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Table 11.11: Remedial and advanced courses in mathematics
taken by high school sophomores and seniors, by

race/ethnicity, sex, and socio.economic status: 1980

(Percent)

Student Characteristic
Remedial

Mathematics

Advanced
or Honors

Mathematics

All Sophomores
Race/Ethnicity

White' ,

Black`
Hispanic

34.2

33.5
37.0'
39.1*

24 2

24 4
21 8'
19,9'

American Indian 45.4' 17 3

Asian,Pacific Islands 24.6' 39 7'
Sex

Male 35,8 25 1

Feed le 23 7" 23 4"
Socro-Economic Status

LON 41.0' " 18 0'
Middle 35.3 23 3

High 24 9' " 32 6" '

All Seniors 30 0 23 0

Race Ethnicity
liVhite, 29 3 23 4

Stark, 34.3 20 3'
Hispanic 37 5' 18 0'
American Indian 41 9' 18 7

Asian'Pacific Islands 22 4' 41 9'
SPX

Male 31 7 25 5

Female 28 5" 20 8"
Socio-Economic Status

L.,o 39 0' " 16 1' '
Middie 30 9 22 3

High . 19 6' " 32 6'

'Represents signif.cant difference from the white population at tho 05 love
'Represents significant difference from the male population at the .05 level

"Represents ergneircant difference from the middle socio-economic status population at the 05 level

'Non Hispanic
Source. US Department of Education, National Confer for Education Statistics, unpublished tabulation from
the High School and Beyond Sun/cry
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Table II-12A: Total enrollment In higher education, by selected broad field, sex, and level of Institution, 1978

Field
All Institutions

Total Women % W
Universities

Total Women W
Other Four.Year Colleges
Total Women N, W

TwoA'ear Institutions
Total Women 0/00W

Agriculture/
Nat. Res .

Agriculture/
Env Des

Biological
Sciences

Physical
Sciences , .

Engineering .

Business 8,
Mgmt

Dentistry
Medicine .

Veterinary
Med

Law
All Oth er
Total

Enrollments

146,772

66.371

301,868

164,413
521,578

1 509.127
22,034
67,280

7,186
119,120

8 ,465.301

11,391,050

42,Z30

17.398

133,330

40.447
55,472

591.280
3140

15,674

2,424
36,251

4,756,223

5.694,199

29.0

26.2

44,2

24.6
10.6

39.2
14 3
23.3

33.7
30,4
56.2

50,0

90.530

42.508

115.035

72,187
249,805

376,940
13,607
31.404

6,273
68.812

1.737,163

2,804.014

27.520

11,458

45,509

15.097
26.832

124,868
2,031
7,536

2,047
21,631

977,761

1,262.3 t 7

30 4

27 0

39 6

20.9
10.7

33 1
14 9
24 1

32 6
31,4
56.3

45 0

35,768

15.430

164,031

76.861
193.494

753.682
8.427

36.951

913
50.186

3,186.766

4,522,609

9,804

4,173

75.735

19,387
20.671

267,991
1.109
8,154

377
14.592

1,845,663

2.267,656

27.4

27 0

46 2

25 2
10 7

35 6
13.2
22 1

41 3
29 1
57 9

50.1

20.474

8,433

22.802

15,266
78,179

378.505- '

-
122

3,541,376

4,064,157

5.236

1,767

12,086

5,963
7,969

198,421-
-

28
1.932,799

2, i64,269

25.6

20.9

53.0

39.1.
10.2

52.4-
-

23.0
54,6

53.3

Source; Fall Enrollment - Higher Education, 1978. National Center for Education Statistics. 1980

Table ll-12B: Full.time graduate enrollment in doctorate institutions by racelethnicify,1979*

Percent Distribution

Total Black t
Am Indian

Alaskan
Asian'Pac

Islands Hispanic Whitet Foreign

Total, A.1Fields 100 0 2 7 2 1 8 1 9 74 0 19 5
Engineering 100 0 1 1 2 2 9 52 7 43 0
Physical Sciences 100.0 1 3 1 2 0 1 6 70 3 24.2
Environmental Scion:es . 100.0 7 1 1 1 3 83 5 13 4
MathrCompuier Sciences 100.0 1 5 1 1 9 1 4 65 0 30 2
Life Sciences . 100 0 2 1 2 2 0 1 8 81 8 12 2

Agricultural 100 0 .9 1 7 1.2 75 4 21 6
Biological 100 0 1 3 1 2 3 1 6 83 3 11.4
Health 100.0 3 9 4 2 1 2 3 82 6 8 7

Psychology . 100.0 4.1 2 1 6 2 8 88 2 3.0
Social Sciences . 100.0 5.4 4 1 3

1

2 7 73.3 16.9

In 3.953'respondinp departments
tNon.Hispanic
Source; National Scionco Foundation, unpublished data.
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Chart Full-time equivalent
enrollments in all higher education

_

Since 1965, fulltime.equivalent (FTE) enroilMents in higher education have grown by 100% The two.
year college share of this enrollment has increased from 17% to 34%, but more than half of the TYC
enrollment is in-nondegreecredit occupational/technical programs. Current projections suggest lev-
elling off and modest decline in total enrollments for higher education during the next decade.

........... University &
4-Year College

............
........... 2-Year College

1965 1973 1975 19F,0 1985
tPfojoeteth

Sourco Prolcuons ot Educatton Statosucs to 2986-87
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Chart 1113: Enrollments in two.year
colleges, by sex and by field, fall 178

Less than V!. of two year institution students declare a major in agnculturelnatural resources,
biological sciences, engineering, oi physical sciences. WitficiIihe C., women in two year institutions
exhibit the same pattern as those in four-year institutions and graduate school. They are most concon
trated In tho biological sciences, over 50%, of the total, and least represented 41 engineering, about
11% of the total.
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Table 11-13: Enrollments in twoyear colleges, by sex, and by field, fall 1978
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Table ll-13A: Probable majqrs of entering freshmen in higher education
(percent of all freshmen)

From 1975 to 1980 student choluos of academic major shifted toward business, engineering, and computer sci
ences and away from the physical sciences, arts and humanities, and education. Since 1966, the number of
entering f:eshmen planning a major in mathematics has droppod from 4.5% to .6% of the total.

Subject Areas 1966 1970 1975 1980

BtoloqiI Scieni:es 10 9 12 9 17 5 17 8

business 14 3 16 2 18 9 23 9
Education 10 6 11 6 9 9 7 7

Enginiierinq 9 8 8 6 7 9 11 8

1-iuman4ios and Arts 24 3 21 1 12 8

Mathematics and Statistics 4 5 3 2 1 1 v 6
Physical SCtence 3 , t 2 3 2 7 2 0
Social Sciences 8 2 8 9 6 2 6 7

Other Technicat 2 2 3 7 8 6 8 2

Unclnivilit1 and Othiir

fetal Number o' tilt Time Freshmen
en lhote,anito.i

11 8

1,163

11,6

1,617

14 5

1,781

12 4

1,712

Includas computor acion,:e ,n 198d, 4 ontanng Itebnmon indicated a plogabto inapt in 6..urnputot ddla ptvuosi,$9. it ,unNwlei
pfOgramming
Source Astin. A iAt King. M Ricttardson. Cs. T The Amerman Freshman Naltonar tivrm lor Farr 1980 and earian eddivna Qt lh fowl

Table ll-1313: Number of freshmen probable mathematical science majors
in higher education

(numbers of full-time freshmen)

Since 1970, the number of studonts planning, to major in mathematics or statistics has declined by 80!,o. Tho
number of -students planning to major In computing has grown to over 84,000 in tho same period.

1970 1975 190
Mathematic, Mathematics Mathematics
Ira Statistics ow Siiatistics and Statistics Computing'

universities 15.660 6,400 3, 78 15 .C,98

Pour fnat 27 600 9,300 Ri.712 28 '.4i0

r.tio Yti 9,200 3.000 1.359 40 781

All Institubons 52.400 18,700 10,249 84,439

Compatablo data not avaitatto toe eanief years
vit %taco Aslin, A VI Itmg. M ft. a FIK:Pards+.inli3 I The Amman Freshman National F011713 lor Fast 19800and e35,ei At,015 tSio
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Chart 11-14: Percentages of
undergraduate enrollments by-field,

1969 and 1976

Although enrollment In biological sciences increased somewhat, mathematical, physical, and social
sciences last substantial portions of their e.,rollments. Professional subjects such as journalism
gained considerable enrollments. Most of ttlese changes were paralleled by fazulty changes.

PrOfessions 38%

Mathematlçal and
Physical Sciences

7

Biological
Sciences

Undergraduate Enrollment 1969

Mathematical and
Physical Sciences

Biological Sciences
7°0

Undergraduate Enrollment 1976

Source ungio Fvundation ior the Advancement ot Teaching. Misslons ol the College Curriculum. p 103 pevistid per advice uI Cainegio Foundation>
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Chart .1l-15: Trends in women's
enrollment for master's & doctor's
degrees, by field, 1969, 1972, 1976.

As a percentage of total enrollment, women show an increase in every field between 1969 and 1976.
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Table 11-15: Trends In women's enrollment for master's and doctoi's degrees, by field, 1969, 1972, 1976

1969 1972 1976

Total Women %V/ Total Wemen '3'0W Total Women %W

All Fields .
Agriculture
Architecture . . . ..
Biological Sciences .. .
Business & Commerce
Computer Science &

Systems Analysis . . ..
Education . . . ....
Engineering . . .

Fine & Applied Arts
'Foreign Languages .. .

Health Professions .

Law . .

English Language
& Literature .

Library Science
Mathematics . .

Physical Sciences
Psychology . .

Social Sciences .

Theology .. . .. .

1 Includes Journalism.

Ilindudits Matured Resoutees.
.1-pelucles Enelfonminte Design,

iiittece:Vattet,Deuy M. Professional Women and Minosities. A Manpower Data Resource Service, Second Edition. 1978, p. 13..

756,865 264,266 35 858,580 326,675 38 1,030.007 ..451,594 43.8
6,908 476 7 11,322 942 8 15,206' 2,592' 17.0
1,948 240 12 7,240 1,466 %20 10,1283 2,7741 27,4

34,861 9,36r 27 38,914 10,784 28 43.957 14,281 32,5
76,372 3,798 5 36,213 2,795 8 149,976 27,854 18,6

6,201 684 11 8,826 1,164 13 11.852 2,180 18.4
234,042 128,617 55 275,053 159.683 58 324,475 209,129 64.5
65,048 796 1 56.006 1,219 2 57,330 2,868 5.0
26,614 12,481 47 24,890 11,713 47 30,222 15,995 52.9
20,721 11,755 57 16,796 10,029 60 12.808 8,255 64.5
12,564 5,372 43 23.692 12,172 51 38,101 24,534 64.4

2,521 , 102 4 2,870 259 9 3,586 551 15.4

34,5693 18,932' 55 30,162 17,245 57 43,982 24.082 54.8
12,092 9.633 80 12,756 9,969 78 13,307 10,628 79.9
22,974 5,639 25 19,238 5,101 27 14,926 4 442 29.8
39,885 4,240 11 36,047 4,374 12 36,147 5,661 15.7
22,726 7,827 34 29,157 11.189 38 35.363 16,686 47.2
90,569 28,274 31 73,207 20,686 28 67,128 22,916 34.1
10,765 1,799 17 10,334 1,757 17 16,791 3,484 20,7

,



Chart 11-16: Undergraduate About 49% of the undergraduates enrolled in biology were women but only about 13% of the engineer.

enrollments of womemand--1- ing enrollees were women.

minorities, by field, fall 1980 Minority science en:ollments ranged from 8% in agriculture and natural resources le 19% ln-blotogicat
sciences.
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Table 11-16: Undergliduate* enrollments of women and minorities, by field, fall 1980

Total Women Minorities"
Field Enrollment Number Percent Number , Percent

Agriculture and
Natural Resources 125,102 MO 941 33 9,451 8

Biological Sciences 233,293 . 114 839 49 43,787 19

Engineering c., 540,875 69.490 13 72.639 13

Physical Sciences 133,738 39.444 29 14,844 11

Fultlime and oart,tinie
'Includes. Black, Nomhispanlc, American Indian/Alaskan native, Asian or Pacific Islander and Hispanic

Source' NCB (unpublished data).
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Chart ll17: Graduate enrollments of Abotit 46% of all graduate students are women. Women's graduate enrollments are similar to women's
momen and minorities, by field, fall 1978 undergraduate enrollments: high In biology (35%) and low in engineering (7%). About 10% of all

graduate _students are minoritlesThey_compriso 5 to 8% oithe_enrollments...Inihe tields_shown.
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Table 11-17: Graduate enrollments of women and minorities, by field, fall 1978

Field

Agriculture cind

Total
Enrollment

Women
number percent

Minorities
number percent

Natural Re..ources 16,'123 3 613 21 844 5

Blologit.al SciencPs 41 785 14 776 35 3,015 r

Eogineering 57,123 3,984 7 4,522 8

Physical Sciences 35,279 6,247 18 1,944 6

All Fields 1,076 795 498 995 46 111,625 10

Source: Pow, Andrew J., Fall Enrollment in Higher Education 1978 ea be published)
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Chart 11.18: Total engineering
enrollmersts in engineering schools,

1968-1980

Undergraduate englnec 'ng enrollments continue to rise significantly.
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Table 11.18: Total engineering enrollments in engineering schools, 1968.1980

Bachelors Graduate:Students

Total
Fourth/

Fie =.t Second Thal Fifth Full Part Fui1 Part
Fait Yoar Year Year Year Tiff Time Time Tin e

1963 74,113 52.972 50 039 56 406 233 530 20 984 34,312 32 645
1970 71 661 53,419 49 855 56,795 231,730 18,445 30 018 30,802
1971 58 566 47.948 48 543 55 708 210,825 18 222 36 505 27 ,302

1973 52 100 42,272 45,874 54 481 194,727 14 149 36,337 24,949
1973 51.9P9 40.519 41.673 52 588 186 705 15 692 34,492 26.114
1974 63 444 45,939 43,007 48 715 201 099 16 689 32,627 27,572
1975 75,343 55.891 49.338 50 807 231.379 17,041 37.285 21 173
1976 82,250 63,003 56.835 55,747 257 83'i 19,844 36,479 26,842
1977 88.780 70.326 64,721 65,421 289 2 8 20,634 39,235 25 055
1978 98,805 72,150 69,816 73 466 311,237 22,843 38381 24,133
1979 103,724 78.594 74.928 83,242 340,488 25,811 41,384 25,768
1980 110,149 84,982 80,024 89.962 365,117 32.227 44.335 23,250

Source Engineering and Technology Enrollments Series, 19694980. Engineering Manpower Commission
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Chart 11-19: Full-time undergraduate
engineering enrollments_

From a relative minimum in 1973, undergraduate engineering enrollments have grcww. steadily to an
time high of 365,000 in 1980. Since the number of freshman engineering students %vas also an alktirne
high in that year, the influence of engineering enrollments on mathematics course demand is likely to
continue strong over the next several years.
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Table 11-19: Full-time undergraduate engineering enrollments
(enrollments in thousands)

1965 1970.. 1975 i976 1977 1978 1979 1980

Freshmen 80 72 75 82 89 96 104 110
All Engineering 220 232 231 258 289 311 340 365

Source: Engineering Manpower Commission. Enginteting amPlechnology Entolimenis. Fall 1980
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Chart 11.20: Total number of bachelors
degrees in engineering granted to

women, 1968.69 to 1980.81
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Chart 11.21: Masters and doctors
degrees in engineering granted to

women, 1968.69 to 1980.81
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Table II-20: .Engineering.degrees granted to, women, by degree level, 1968-69 through 1979-80

Bachelors- Masters1

Yeai
_

Total Women- -3/C; W- Total -WOinTn W Total Women

1968.69' 39,972 328 0.82 14,980 107 0.71 3,387 23 0.68
1969.70 42,966, 358 0.83 15,548 170 1.09 3,620 16 0 44
1970.71' 43.167 353 0.82 16,383 158 0.96 3:640 25 0.69
1971.72 44,190 525 1.19 17,356 209 1.76 3.774 35 0,93
1972.73 43,429 624 1.44 17,152 226 1.32 3,587 48 1.34
1973.74 41,407 744 1.80 15,885 393 2.47 3,362 36 1.07
1974.75 38,210 878 2.30 15,773 380 2.41 3,039 53 1.74
1975-76 .. 37,970 1,376 3.62 16,506 557 3.37 2,977 56 1.88
1976.7' 40,095 1,961 4.89 16,551 646 3.90 2,814 67 2.38
1977.78 46,095 3,280 7 11 16,182 814 5.03 2,573 51 1.98
1978.79 52,598 4,716 8.97 15,624 866 5.54 2,815 61 2.17
197980 58,742 5,680 9.67 17,243 1,092 6.33 2,751 88 3.20
1980.81 62,935 6,545 10.40 17,914' 1,225 6.90 2,841 90 3.20

Iny(ydes ppm' Degrees(
to, women in 1M:1.500105 .n.kwlo only tiumbors octuoily mooned. T,ho totem vioulp be Vial I all inshtuhun4 Pad toptatotl ao .otoovnos.jtgum tvt Iio yO413 alu

lanpieto estimates.)
Sums: Engineering and technologl, Dome', *69 ;er rough '960-ser1e3, Engineering Manpowr Commission,

Table 11-21: Engineering technology degrees awe Ied, by sex and level of degree, 1970-71 1979-80

Bachelor's \, Master's

Total Both
Sexes

Women
'Only Women

Total Both
Sexes

Women
Only Women

1970 71 5,148 42, 80 134 0
1971 72 5,772 46 80 237 1 0.42
1972-73 4,854 52 1.07 122 2 1.64
1973 74 7.456 105 1 40 209 9 '4.30

. 1974,75 7,497 192 2 57 221 4 1.80
19Z5 76 7,943 165 2 07 328 14 4.26
1976 77 8347 196' 2 34 284 23 8.09
1977 78 8.787 246 2.80 360 25 6.94
197879 9.355 327 3.49 268 18 6.71

Tota,1 65,159 1,371 2.10 2,163 96 4.44

Iowa: Evned Degtees Conlvted. Series 197041. IS70-60, U.S, Office of Education. NGES.
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Chart 11-22: Mathematical science
enrollments in universities and

fourlear coliegeg

C..

.... ..

Between 1975 and 1980 all mathemat'cal science enrollments increased by 33%, compared to 7% for
FTE enrollme,nts in all fields. The 30% increase in calculus and the 196% increase incomguting courses
led the way. ,
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Chart 11.23: Remedial mathematics in
universities and four-year colleges

Since 1960, enrollment In remedial arithmetic, general mathematics, and algebra has increased by
165%. Those courses now constitute 16% of all mathematics enrollments, compared to 13% in 1960.
The biggest increase\ occurred between 1975 and 1980, matching a period of widespread reports that
high schoolyreparation-in mathematics hag. declined_sharply.

100 Intermediate
Algebra.
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Algebra

General,.0* Mathematics-

Arithmetic

1960 1965 1970 1975 1980

Source. Undergraduate Mathematical Sciences in Universities, Four Veal Cjs. and Two Year Colleges. 1980-1901 James T Fey and Wendell U Fleming, Conference Board on
MathematicM Sciences, 1981.



Chart 0-24: Computer science
enrollments in universities and

four-year colleges

78

'
Computer science courses now generate over 16% of all mathematical science enrollments and they
are increasingly given by separate departments of computer science. As In mathematics and statistics,

.the largest share of computer science enrollment Is in lower level courses.
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puler science. There mein!) estimated 85 computer science depditments in the 401 pubou wilegoS, am. 48 6UMPUtel suionu dopattmenis in rho 8,30 ptivuto uullotjUs, tiowevoi.uumoutel
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Source: Undergraduate Mathematical Sciences in Universities, Four.lrear Colleges, and Two-Yai uiioge5. idE*1013 I jArnes T. F ey and Wuriduil Ii homing. Contemn, Ovoid en
Mathematical Sciences. t981.
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Table II. Course enrollments in computer science at universities and fouryear colleges
(enrollments in thousands)

There was strong enrollment growth in nearly every domputer science course offering. However, the bulk of
the Increhie from 1975 to 1980 occurred in beginning programming courses. The new course "Computers and
Society" established a substantial enrollment:

Subject

I Computer Programing I iCSI1
2 Computer Programming II (CS2)
3 Introduction to Computer Systems (CS3)
4 Discrete Structures
5 Computer Organization tCS4)
6 File Processing iCS51
7 Operating Systems and Computer Architecture (CS61
8 Data Structures and Algorithm Analysis (CS7)
9 Organization ofProgramming Languages (CS8)

10 'Cornputor, ahd Society ICS9)
11 operating Systems ang Computer Architecture il (CSIO)
12 Database Management Systems Design (CS11)
13 Arlificia! kf.toficience ICS12)
14 Algontrer .iCS131
15 Software Design arid Development (CS14)
16 Theory of Programming Languages iCSI5i
17 Automata Computabty and Formal Languagei;CS16)
18 Nurnencal MathematiiCS17 18)
1q Other Computer Science

Totav.

1975 1980

50 154

13 32
13 16

3 9

3 12

3 7

2 7

12

7 6

NA 16

NA 2

4

1 1

1 2

NA 2

NA 1

1 2

1 6

5 30

107 321

'CS nornbeis who IAA dossnbeti n Curric:utum 78, Communications ot She A.sociation lui Computing Machinery, 1979. 22(4 147 166
EflIVIMAIritS are only those feported by atathematiot science departments, thus nut imluding cumputet pruglammmg taught by a business
engineering school, tor example
Seurco Undergraduate mainematicai scienced in Universities FoueTear Colleges. and Twu Yea Coileges to80-1981 J4117103 T roy ,ind Wendel H
Ftitming ConterenCe Board on Mathematical Setence, 1981
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,Chart li25: Enrollments in continu;ng
; education degree credit courses by

scientists and engineers, 1975-76

In 197546, over 30,Q0Ascientists and engineers enrolled in degree credit courses offering an average of
3 hours credit. Aboiit two.thlr_ds of the enrollments occurred in on-campus courses and one.third of 1-
campus. Comparing thi chart with chart 1.18, we can see that the average course had an enrollment of
approAit,ately nme students. Furthermore, while there were more off campus activities, attendance
was much greater for the on.campui activities.
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Chart 1126: Enrollments in continuing
education non.credit activities by
scientists and engineers, 1975.76

Almost 187,000 scientists and engineers enrolled in continuing education non-credlt activities in
1975-76. About 60% of the enrollments took place in university sponsored activities and 1100/0 with pro.
fessiobal societies. Compadng this chart with chart 119 we can see that while universities offered
roughly three..timesas.many activities asAhe professional associations_they_attracted.only_one,and
onehalf times as many enrollees.
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Total
77.3.

Short courses After hours
course%
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courses
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_1

Table 11.26: Enrollments in continuing education non.credit activities by scientists and engineers,
by type of activity and institution offering activity, 1975.76

Nornber Air t h

Type of Activity

One or More total Short Arti-q hour'. Corrispooden( e
itv.Iitutmn Ar,tiyffin,, E 1 i r , ilInisov. Cour,,o, C,to.,.--,, ln-,0tutt- Cout5e5 Self study Other

, 02 114,688 22 190 Irs 105 65 89 1 4 481 IP) 3,244

Protesstor, 11 Technical
01,1an4.'at ions 55 71 904 4 918 5 288 46 523 4 583 5,812 4,780

Tot it 147 180,592 27,108 23,19 112 416 9,064 5,987 8,024

*Soo table 1,14 for &A.-deans of actrYdreo

Source Kful, John P and Jonoi, Judy A , Survey of Continuing Education Activities tor Enginenia. and Scientists rip br-15
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Chapter III
ATTITUDESTGOALS;--
PM NEEDS

INTRODUCTION

Resources and participation determine the form
aod content of American education But knowing
only that gives us an incomplete picture of our
educational system, sirice that alone does not tell
us how people feel about sthe system, what their
educational aspirations are, or in what areas they
.faul the system needs improvement. Such data,
generally termed affective, are cruciai if we aro to
understand why our educational system is the way
It is and which changes are most likely to occur. t.

Obtaining f foctivo information regarding
science and mathematics education exclusively is
wiry difficult Nationai poiis histoncally neglect to
aak about attttudes towards science and
mathematics education Nevertheless, this
chapter assembles a collection of data grouped
according to three categories of belief holders
(students, faculty, public), which is reasonably
representative of people's attitudes, goals, and
needs concerning science and mathematics
education,

147

HIGHLIGHTS
Students

1. Students attitudes toward school decline
wIth increasing grade levels, (Chart 111.1)

2. The popularity of sctence and social studIes
increases somewhat with students' ages,
while the pupularity of mathematics decieas
es. Even so, mathematics is mule popular dt
all ages than either science or social studies,
(Chart 111.2)

3. Abuut 41 ^. of the college buund eniurs in
tend to study the physical sciences, social
sciences, or psycholugy. (Chart III 3)

4. In the basic skills area, more college.bound
semors say they need help in mathematics
than in reading and wnting. (Chart

5. The proportion of teachers who would
choose the teaching profession if they had a
chance to start all over has declined since
1961. (Chart 111-5)

6. Most teachers believe that salary, commu-
nity attitudes, status and student attitudes
have had a negative effect on Job setts,
faction. (Chart 111.6)

Faculty

1. A total of 67% of science, mathematics, and
social studies teachers reported needing as .
sistance in obtaining information about in
structional materials (Chart 111-7)

2. The availability of lab assistants or parapro.
fessionals and money to buy supplies on a
day to deg basis were seen as mator need
areas for mathematics, science. and social
studies teachers (Chart 1118)

3. Issues related to facilities, equipment, and
supplies are signif Icantly more troublesome
in science classes than in mathematics or so-
cial studies classes. (Chart 111.8)

4. Thu Idrgest problem perc.eived by mathemat
ics teachers is the lack of matenals for in .
dividualizing nstruchon. (Chart III-9)

5. Science teachers perceived three serious
problems. inadequate facilities. Insufficient
funds for purchasing equipment and sup
plies, and lack of materials for ndividuaking
instruction. (Chart 111.10)

6. Social studies teachers perceive themselves
as having more probiems than mathematics
and science teachers, but the severity of the
problems doed not seem as great. Their most
troublesome problems aro inadequate stir.
dent reading abilities and need for individual.
ized materials. (Chart 111.11)

7. Qnly 22% of elementary school teacher§feel
"very well qualified" to teach science and
16% feel "not well qualified" to teach it. Shrty
percent feel "adequately qualified." (Chart
111-12)

8, A sizable number of secondary school
science, mathematics, and social studies
teachers feel inadequately qualified to teach
one or more of their courses. (Chart 111.13)

Public

Ninety-seven percent of the public views mathe .
mat ics as an essential for high school students.
Eightyhreu percent regard science as essential
(Chart 11114)
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Chart 111-1: Attitudes of 'students in
Grades 1 to 6 toward school

Attitudes toward school exhibit a steady decline with increasing grade levels.
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TabtéUItAttltUdésof students in grades 1 to 6 toward mathematics and school,
by race: fail ind spring 1976

Mathematics S,chool in
General

Race and Grade Level Fall Spring Fall Spring

White:

Mean Positive Responses'

Grade 1 - 27 99 - 24.41

Grade 2 26.74 27.28 23.97 23.81

&rade 3. 26.28 26.96 23.79 23.47
Grade 4 . 24.20 25.47 23.20 22 56
Grade 5.. . 24.10 24.48 22 72 21.88
Grade 6.. 23.56 23.42 22.31 21.12

Other races:

Grade 1 . - 31.72 - 26.65
Grade 2 , . 29.72 31.07 25.35 25 58
Grade 3 29.97 31.09 25.43 24.95
Grade 4 28.18 28.61 , 24,76 23.98

Grade 5 . 28.10 29.22 24.27 23.37

Grade 6 . 28.10 28 13 23.61 22.74

-Not Available.
.killudei WO based on the mean positive resrfonses to 58 Items of student affective measures.
Souic.-U.SA Office of Education, Olf ice of Evaluation and pisserntnationt.Study of Sustaining Ef loos ut Cumuonsatury Edu..,e!iuri Basic Sisuis,
special taputalions,

CI
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Chart 111-2: Percentages of students
naming various subjects in school as
their most favorite, ages 9, 13, and 17

if
The popularity of science and social studies, never wary high amongatudents, Increases somewhat as
students age. Mathematics, by contrast, is the favorite c.f nearly half the 9.yearolds yet becomes less
popular as students age. It is, even so, the favorite of more 13- and 17-yearolds than either science or
social studies.
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Table 111-2: Percentag'es of students naming various subjects
in school as their most favorite, ages 9, 13, and 17

Percent Naming
F,Lorite Subject

Ag '1 Age 13 Age 17

Science 6

_
ii 12

Mathematics 48 30 18

Enghshlanguage arts 24 15 16

Social studies 3 13 13

Other 19 31 41

Soutte: National Assessment of Educations, Prowess, Attitudes Toward Science, p 5



Chart III-3: ,Percent of college-bound
seniors intending to study science,

-engineering, mathematics or social
sciences, by sex, 1979

About 32% of college.bound seniors said that they intended, as a iirst choice, to study science,
"engineering, mathematics, or social science. The greatest differences between the sexes were in
psychology and engineering.
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Table Percent of college-bound seniors intending to study various fields,
by sex,1960.81"

Number Responding Male 425,862

Male '

Female 480,333

Female

Total 906,195

Total

Arts and Humanities
Architecture/Environmental Design
Art
English/Literature
Foreign Languages
Music
Philosophy and Religion
Theater Arts .

Biological Sciences and Related Areas .
Agriculture .. .
Biological Sciences

9.9
3.2
2 3
0.9
0.3
1 8
0.6
0.8

15.0
2 0
3.4

13 4
0.8
5 4
1 9
1 4
1 7

0 3
1 9

24 0
1 0

3.2

11 7
2 0
3 9
1 4
0 9
1 7
0 4
1 4

20.2
1 5
3 3

Forestry/Conservation 1 4 0 4 0 9
Health and Medical 9 0 19 3 14 4

Business, Commerce, and Communications 21 1 23 3 22,3
Business and Commerce 17 6 19 4 18 5
Communications 3 5 4 0 3 7

Physical Sciences and Related Areas 32 3 10 0 20 5
Computer Science/Systems Analysis 6 5 4 8 5 6
Engineering 21 5 3 2 11 8
Mathematics 1 2 1 0 1 1

Physical Sciences 3 1 1 0 2 0

Social Sciences and Related Areas 13 7 22 7 18 5
Education 2 6 8 6 5 7
Ethnic Studies 0 0 0 0 0 0
Geography 0 1 0 0 0 0
History and Cultures 0 7 0 4 0 5
Home Economic's 0 1 1 0 0 6
Library Science 0 0 0 1 0 0
Military Science Niz 1 4 0 I 0 '7

Psychology 4 '''' I 4 5 2 3 4
Social Sciences . 7 4 7 4 7 4

Miscellaneous 7.2 6 6 6 9
Other 1 2 0 9 1 1

Trade and Vocational 1 2 0 9 1 1

Undecided 4.8 4 8 4 8

Source; AdmIsalona Tost log Program of the College Board, National Report, College Bouni See loll, tg81, p. 18.



Chart 111.4. Plans of college-bound
seniors to ask colleges for special in reading and writing.

assiStance, by areas of need arid
ethnic group, 1980-81

in the basic skilk, a greater percentage of students felt that they would need help In mathematics than

50

40

30

20

Black

White

Total

Edt cational Voc !Career Mat iounatical Readmg Writing Study
Counseling Counseling Skills Skills Skills Skills

Source Admissions Testing Program ct tho College Board, National (loped, College Bound Sen,or!,, 1981 p 17

Table Plans of college bound seniors to ask college for special assistance, by
areas of need and elhnnic group, 1980.81

American
Bta

Vlo`K

Af'J ri art Of Wait al

Puerto
RIcan Who, Olher Total

31 I tO 8 .12 5 41 4 36 3 33 5 34 4 33 1

C 24 6 2 i 5 01 h 32 9 23 1 26 2 25 3 25 7
Nr13therri.iti., Sk 22 2 2(+ 1 :,t, C, 18 8 20 6 14 8 20 2 16 5

Reading Sk,I, , 13 4 14 :! 11,, i 20 9 14 8 10 2 13 9 11 0

Writing Skilts 16 2 18 5 20 6 25 1 17 5 12 5 17 7 13 6

Stion, Sk iiis 26 9 32 2 10 1 24 1 25 0 21 4 23 4 22 4
Pad 1,mi. irk 41 1 52 4 41 5 39 3 44 8 38 6 39 2 39 3
Per-,ra Ci IU ,Olint) 4 1 4 7 4 6 0 4 4 3 3 2 4 9 3 4

Seeking Assistance 87 2 94 4 92 1 89 3 90 3 79 5 86 6 80 4

Number Responding 5 048 82 182 15,765 31,329 10393 747,712 20,274 947,879

Source AdmISSIOns Testing Program at the collogi; board, Notional Report College Bound Sonia's, 1981, p 17
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Chart 1115: s,Attitudes toward the
teaching pr ession: opinions of

pu lc school teachers

The proportion of teachers who would choose the teaching profession If they had a chance to start over
declined considerably from 1961 to 1981. In every year, men were less likely than women to affirm their
original choice, and secondary teachers were less likely than elementary teachers to do so.
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Table 111.5: Opinions of public school
1961, 1966, 1971, 1

"Suppose you could go back to you,r college days
knowledgeiyould you become a teacher?

teachers toward thoirprofession:
976, and 1981

and start Over again; in vlew of your present

Year

1961 1966 1971 1976 1981

Responses Percent Distribution of Responses

Total 100.0 100.0 100 0 100.0 100.0

Certainly Would 49 9 52.6 44.9 37 5 21 8
Male 35 2 38 0 33 0 27 3 16.0
Female . 56.6 59.2 51 1 42.5 24.8
Elementary . 57 3 59.6 50 1 43,5 26.4

--Secondary 43.0 44.9 39 1 31 7 18 1
Under Ago 30 - 49.2 41.4 35 6 28.5
Age 30 to 39 - 50.9 40 1 34 5 16.2
Age 40 to 49 - 48.9 47 1 41 6 21.3
Age 50 and Ovor - 60.2 510 41.3 27.3

Probably Would 26 9 25 4 29.5 26 1 24 6
Chances Are About Even 12 5 12.9 13 0 17 5 17,6
Probably Would Not 7 9 ' 1 8 9 13,4 24.0
Certainly Would Not 2 8 2 0 3.7 5.6 12.0

-Nat avallablo.
Source: National Education Association, SMtus of tho American Public School Teacher, various yoars.
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Chart 1116: Job satisfaction:
opinions of public school teachers

More than half of all teachers believed that salary, community and media attitudes, teachers' status,
and student attitudes towards learning had a niagative effect on their Job satisfaction. Salary had a
more negative effect in the South than In other regions. In nearly every category, secondary school
teachers were more likely than teachers of other levels to respond that any item had a negative effect.
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Table 106: Opinions of public school teachers ioward job satisfactiOn, by region, enrollment, size of
school district, and teaching level: 1980

Each of the following affects teacher morale. Has each nad a positive or negative effect on yew job satisfaction?

Enrollment Size of
Region' School District Teaching Level

North South Under 3,000. 25.000 Elemen Junior Senior
Item Total east east Middle West 3.000 24.999 and Over tary tugh high

Q

,..
Percent Who Responded That an Itern:Had a Negative Ef fect on Morale

Salary 58 49 70 52 61 , 59 58 51 63 65
' Class Sizetst 42 42 43 J7 48 30 44 51 43 43 38

Phys.cal FaL,es.
Environment 36 39 37 33 37 33 37 39 33 39 41

Job Security 23 ' 27 16 26 22 19 24 24 21 24 27
Publii Altitude;

reward Schoot 66 74 60 63 67 6:1 66 70 62 68 71

Status of Teachers
in the Cornmunit I r)2 61 43 52 52 49 52 54 49 52 55

Treatment of
Education by
the Media 60 66 56 56 63 51 60 68 58 60 63

Relationship with
Parents 25 29 12 21 2i 22 25 30 23 27 28

Student Behavior 49 51 52 44 49 44 47 57 44 53 50
Student Attitude

Toward Learning 60 62 61 57 61 59 ,,F., 65 48 70 73
Relationships with

Other Teachor , 9 10 8 9 8 9 9 9 8 9 10

Intanglble Rewards
from Teaching 20 23 24 18 17 17 18 26 17 22 22

Opportunity for
Professional t

-. 0' -,wth 37 42 . 33 37 36 38 36 39 32 41 43

Regions defined b he Nahonal Education Association
Soutcer National Educ on Association, National Teacher Opinion Poll, 1980
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Chart 111-7: K-12 science, mathematics,
and social studies teachers' needs

for assistance

A total of 67% of teachers reported needing assistance in obtaining Inforrnationabout new instruc-
tional materials. Of that number, less than half received adequate assistance.

c

f7; -
:: .0
'-i

Do not need assistance _
80 Do not receive adequate assistance
70

I: : i Receive adequate assistance
60 tr-.

I

1--2r.....,
,, L
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...

Ot taming 0 )taining Imp ementing Using Ma ntaming
! 1. hec; ir,',)rri ation about subiet t dis.-;overy mar,ipuiative equipment

,nstructi( -AI re,llt, r inquiry or hands on
,1) a teriak 1,1,,,rMati',Y approa.:h materials

Table 111.7: K.12 science,
mathematids, and social studies

teachers' needs for assistance

Pin( ent of Teachers

Tin t\Int
Do Not Receive Receive
Need Adequate Adequate

AIstance Assistance Missing

7r; 15 11 4

83 f) 5 4

.4 ; 33 43 18 4

A, tuaii, tea ri n la 5 4

Of,t,f irr)(: Int, -,.ftior ,t,mit FItStf Fp,tIF IF 1/),1tWF III,
t ,tfa,i-r t, tc),,riatV)e

30
50

4-i

28
24
18

4

5
IIli,F, fmn.fti'.:; .1,, ').,1`"ltli'Y 444, l'
li',10(1 PI tPip .1, OF i, F ,f ' tt, 1-, tal +rot. IF',

17

48
ii,

..si

12

14

5
5

MAJ. I,3F-i^r; 01F;itFyo 62 1,) 14 4

IF FF,,F; 60 2 i 6 4

rvta,nt 82 8 6 3
Afti, or, trp !t( qra.te 5/ 29 8 6

'.3arnplf, N 4820

R Rop6, r of tri On National Survey of Scions.e, 44.1hematics, and social Studies Education, p 147

t 166
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Chart 111.8: K-1 2 science, mathematic;
-and social studies teachers'

perceptions of classroom needs

Issues related to facilities, equipment and space for classroom preparation A r e more troublesome in
science classes than in mathematics or social studies classes. However, the availability of lab
assistants or paraprofessionals and,money to buy supplies on a day-to-day basis were seen as prob.
lems for teachers of all three iubjects.

100

90

70

50

40

30

20
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Eirila es

r--7 Mathematics

ED Science

ffilA 'Social Studies

Equipment Supplies Money to
buy supplies

on a day to-day
basis

; A

S orage
space for

equipaient
supplies

.s!

Space for Spaces for
classroom small groups
preparation to work Or

paraprofessionals

1T'

Avai abil ty of
lab assistants

Table 111.8: K.12 science, mathematics, and social studies teachers' perceptions of classroom needs
(by percent of classes)

,

E31,,ore, ro,
1'1'4404-,

t Ai
L,

I it,
,

1'

Mathematics Science Social Studies

K 3 46 7 9 10 12 Tutal K 3 4 6 7 9 10 12 Total K 3 4.6 7-9

7 13 26 8 14 21 42 44 34 36 12 13 24
36 52 40 JO 40 46 55 38 35 45 26 28 33
.32 36 45? 13 '38 53 27 21 36 27 38 38

iS ij BAY 48 t't 49 57 57 47 53 46 53 53
lo,i; ,T;,nt arld 36 35 33) .39 33 4() 50 42 39 42 11 39 38

1Gr Pel.araio,r3 24 13 11 30 50 19 28 37 17 20 28
VI< 4.t, 33 43 49 1 41 15 54 rib 44 46 28 42 53

A ,lant
ST 04 51 4i, 41) 46 5,3 72 62 58 42 50 54

297 277 550 549 1672 281 271 535 586 1679 254 281 453

rc rtoriort of MP. 1977 NaQ1171Sciwe i,I Vieni-o, Mathematic., and Social Studn4 Education p 135

167
1 fr

10 12 Total

17 16

32 30
39 35
52 50
38 36
27 23
51 43

48 48

490 1478



Chart 1(-12 mathematics teachers'
perceptions of problem areas

*

For the.most part, mathematics teachers do nit seem beleaguered by problems. In only two categories
insufficient funds for purchasing equipment and supplies, and lack of materials for individualizing in
struction, did the combined problem options account for more than 50% of the responses and no
category received as much as a 20% response indicating a serious problem.
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Chart 111-10: K-12 science teachers'
perceptions of problem areas

Compared to the mathematics teachers, science teachers perceive science instruction as having more
problems. In three categories inadequate facilities, insufficient funds for purchasing equipment and
supplies, and lack of materials for indiviaualizing instruction the two problem options accounted for
more than 59% of the responses and the same three categories received more than 25% response as
indicating a serious problem.
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Chart III-11: K-12 social studies teachers'
perceptions of problem areas

Compared to the mathematics and science teachers, social studies teachers perceive social studies in
struction as having more problems. In six categories, the two problem options accounted for 50% or
more of the responses: insufficient funds for purchasing supplies and equipment, lack of materials for
individualizing instruction, out.ofdate teaching materials, lack of' student interest in subject, blade.
quate student reading abilities, and belief that the subject is less important than other subjects.
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:Chart 111-12: EleMentary,teachers'
PèrepptiOn:of their qtialifications

'by stibject

'Nearly two thirdS ofr all elementary teachers feel "very well qualified" to teach reading, while only 22%
feel ,"yery-well qualified" to teach science. At the other end of the scale, 16% of the teachers feel "not
well qualified" to teach science, compared to .6% or fewer in each of the other three areas.

Mathematics

2c

Science

l'o 6'o

Social Studies

ElNot well qualified

ri Adequately qualified

EiVery well qualified

EUnknown
Reading

Socice. Weiss, kris R . The Status ot Pre-College &lance, Mathematics, and* Social Studies fi1tiC5hontla ikichces on tr,S Schoois An Overview and stIMMJnes ot Three Studied, p 13

0

Table 11112: Elementary teachers' perceptions of their qualifications
to teach each subject

Sublect
Not Welt

Percent of

Adequately
Oual tied

Teachers

Very Well
Qualified Missing

Mathernatir,s 4C, 49
Science 16 60 22 2
Social Studies 6 39
Reading 3 63 2

Sample N 1667

Source. Weiss, his FL, Report of the 1977 National Survey 0 Science, Mathematics, and SoCoal Sfudies Education, p 142 176
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Chart 111-13: Secondary school teachers'
perceptions that they are inadequately

qualified to teach one or more of
their classes

tr,1

While most secondary school science,
mathematics, and social studies teachers feel at
4east adequately qualified to teach all of their
courses, a sizable number of them feel inadequate .
ly qualified to teach one or more of their courses.
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15
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t-e7.9

10.12

^

Science Social studn.s

Table I111 3: Percent of secondary teachers of each sUbject who feel inadequately
qualified to teach one or more uf their courses
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/0 12

S, ten( P
7 9 N
in 12 iN c81 .)
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Chatt'111-14;:Pubticiiew-of ,SUbjecis
OSentiaU to all high:SChool sttidei*

hiathernatioe le viewed as essential by more people
thañ ani,othérSUbject. Sciéke ranked fifth out of
eliaven:SUbjeCtS.

30 40 50 60 70 80 90 100

Mathematics

English grammar
8, composition

Cneicsigovernment

U S History

Science

Geography

Physical education
Interdependence of nations

foreign relations

Music

F tanguage

Art

1

181

Table 111-14: Public view of subjects essentjl to all high school students

Nat IonarTotaJs

Essential
Not Too
Essential

't)Tt Know/
N Answer

Mathematics 97 1 2
English grammar & compoition 94 3 3

Cnocs;government 88 8 4

t) s hister 86 11 3

Science 83 14 3

Geography 81 16 3

Physical education to 21 3

Intordcl,endence (.4 nations foreign relations 60 32 8

Music
'i.

44 52 4

Foreign language 43 53 4

Arl 37 58 5

Source. Gallup, George H 1979, Phi Delta Kappa. inc . Tho Elovonth Ariival Gollug Poll of tho Public ^ Attitudes Iowa d tho Public Saloon,"
Plu Delta Kappan, September, 1979.
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Chapter IV
TEST DATA

INTRODUCTION

No measure of the health of American education
receive:: as much scrutiny as student test data Re-
cent attention has focused on measures of what
people know and what intellectual and perform.
ance skills they possess Such measures are usu-
ally standardized tests (e.g., Scholastic Aptitude
Tests, Graduate Record Examinations, National
Assessmert of Educational Progress instruments).

The test data contained in this chapter are
-gruuped fur K 12 students and higher education
students

I ,5

HIGHLIGHTS
K.12

1 Background and instructional grouping f ac
tors have been found to influence achieve
ment test scores (Chart IV-1)

2 Time spent in mathematics instruction has
a positive effect on mathematicd ak..hieve
ment ui grdde schuol (Chart IV 2)

3 9-year-old black students showed a sign if 1.
cant gain between 1973 and 1978 NAEP
mathematics assessments. (Chart IV-3)

4. Nevertheless, overall mathematical knowl-
edge of black students,. according to the
NAEP (esults. was lower than white stu
dents in 1978 (Chart IV-4)

5 According to National Assessment of Edu
cational Progress (NAEP) data. all age
groups experienced statistically significant
oeclines in science achievement durmg the
first test interval (1969-70 to 1972 73) There
were no significant changes during the
second teSt interval (1972 73 to 1976-77)
(Chart IV 5)

6 When analyzed separately as to type of
science, NAEP data showed that all age
groups experienced statistically significant
decloes in physical science achievement
during the first lest interval Only the decline
of tne 9,year.olds was significant during the
second interval (Chart IV-6)

7 In biological science achievement. NAEP
dc la shows that the only statistically signal
cant change Is the decline demonstrated by
17 year.olds during the f irst test interval
(Chart IV.7)

8 According to NAE0 data, overall mathemat
ics achievement declined fur all ages tested
in the test Interval 1973 to 1978 The decline
was statistically significant for the 13 and
17-year-olds (Chart IV-8)

9 High school students who complete ad-
vanced mathematics courses perform bet-
ter on mathematics achievement tests.
(Chart IV-9)

10 Additional years of mathematics course tak-
ing is associated with higher mathematics
achievement scores (Chart IV-10)

11 Scholastic Aptitude Test (SAT) scores
declined from 1969.1980; however, 1981
scores remained at the i980 low point.
(Chart IV-11)

12 Regarding SAT scores, the mathematics
scores for men have consistently been well
above those for women, and since 1972 ver-
bal scores to: men have also exceeded
those of women. (Chart 1V-12),

13 College-bound students who intended to
major in biological sciences, engineering,
math and physical sciences had SAT scores
that were above the average for all college
bound seniors. (Chart IV-12)

14 The college.bound seniors scoring, on the
average, highest on their SAT's, tend to plan
on studying science, engineering, mathe-
matics, or English literature. (Chart IV-13)

15 In contrast to the SAT scores, the Admis-
sions Testmg Program Achievement Tests
scores, averaged across all sublect.s,
have held steady over the past six years,
within a range of 526 in 1972 to 538 in 1976.
(Chart IV-14)

Higher Education

As reflected by Graduate Record Examination
(GRE) scores there were no statistically significant
changes in either the verbal or auantitative apti-
tudes of prospective science graduate students.
(Charts IV-15, 16)

us,
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G .ChartiV!1Taci9MOIlie1butintlo-
'icti.100eiit.oiii-sPrina.niatheMatica,

scores,

Factors Ranked by Order of Importance

Among background factors, fall mathematics scores, parental education, and race contributed to
mathematics scores

Background Factors

Fall Mathematics Scores

Parental Education

Race'

Compensatory Education

Family Income

Among instructional factors, large group instruction and tutoring contributed to mathematics scores,
although tune with a tutor was negatively associated

Iritructional Grouping Factors
Classroom Teacher, Over 20 Students'

Tutor'

Classroom leacher. 14 to 20 Students

Independent Work Program Materials

ClassroomiSpecial Teacher, 1 to 6 Students

Classroorr Teacher, 7 to 13 Students

51010011y significant effect on spring mathernulics scores based on the results of a multiple regression analysis 8654
.SeurCe: The Condition of Education, NCES, 1932, p, 151,

Table IV1: Mean mathematics achievement scores of
students in Grades 1 to 6 for significant instructional
groupingseby time spent in instruction: Spring 1976

.
0.

Time Spent in Instructional Grouping Mean Math Scores

'Classroom teacher, over 20 stude.its
No Time 524.24
Less than 10 Percent 519.87

10 to 19 Percent 52,3.90

20 to 29 Percent 523 44
30 Vercnt and Over 527 49

'Tutor
No Time 525.50
Less Than 4 Percent 519.58
4 Percent a '1 Over 521.81

Source. U.S. Office of Education, Office of Evaluation and Olssemlnatton, Study of Sustaining ElfeLti.of Coni.
pensalOty Education on Basle Skills speelal tabutittipns,



Time spent la mathernatics clas"seS had,a slight effect on mathematics achievement of grade sChool
-students.

,Châtt Eftects,0 *tie tpept in
Matheenatios-lOttiictioh 'on'

tiChieVeiffentscoide.

535

530

525

520

55

A

47 51 57 60
Minutes Minutes Minutes Minutes

Tune in Instruction Per Day

Sburcor 'Thd Gond Man at Education', NCES.,1982, p,117,

C.
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Table 11/.2: ItiaibematiOS-achievereent,scores. of studetitein
grades 1 to 6, by edUcational'Attalninent of Adult in houtehold

and time in instruction per day: spring 1976

Item Mean Mathematics Scores

Education of Adult Household Merrber

Male of Household'
8th Grade or Less 522 89
1 to 3 Years of High School 52324
High School Graduate 525.79
Some College 526.77
College Degree 529 35
Post-Graduate 533 07

Female of Household

8th Grade or Less 523,82
to 3 Years of High School 522 37

High School Graduate 525 61
Some College 530 68
College Oegree 530 58
Post Gaduate 528 05

Time in Instruction Per Day

Mathematics
47 Minutes 522 49
51 Minutes 524.43
57 Minutes 526.39
60 Minutes 527.95

Boum. U.S. Office of EduCatbm, Office of Evaluation and Dissemination. foudy of SUstainIno Effects of Corn,
ponsatory Education on Basic Skills, special tabulations.
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Chart IV-3: Change in mathematics
performance of 9-, 13-, and 17-year-

olds: 1973 to 1978

While mathematical achievement test scores for 19-, 13-, and 17yearolds fell nationally between 1973
and 1978, blacks' scores showed Significant gains among the 9.year-olds.

9-Year-Olds

13-Year-Olds

[777 17-Year-Oldsv.

2

3

4
Nationai Average Whites Blacks

Soutcn Tno Condition of Educatton. Nas. 1982, p 189
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Table IV3: Mean Mathematics performance of 9-, 13-, and 17-year-olds, by race, type of community, and
parental education; 1973 and 1978

-

Characteristic

9YearOlds 13-Year-Olds 17-YearOlds

1973 1978 Change. 1973 1978 Change 1973 1978 Change

National Average -38 1 36.8 - 1 3 52.6 50 6 - 2 0 51 7 48 1 - 3 6

Race:

White ,

Black .

41 1
23.4

39 1
26.3

- 2,0
2.9

56.6
31 8

54.2
32.4

- 2.4
0.6

54 5
33 5

51 0
30 9

- 3.5
- 2 6

Type of Community'.
Disadvantaged Urban , 25.3 27 7 2 4 34 7 36 7 2 0 40 7 35 1 - 5 7
Advantaged Urban 46.6 46.0 - 0.7 63,6 59 4 - 4.2 59 5 57 3 - 2.2
Extreme Rural 34 0 32 1 - 1 9 50.0 45 2 - 4 8 48 4 46 4 2 0

Parental Education
Not Graduated f rum

High School 31.1 28.7 - 2.3 42 8 40 3 2 5 42 5 37 7 - 4 7
Graduated from

High School 39.3 36.9 - 2.4 52.1 49.6 2 6 50 0 45.5 - 4.6
Post High School 44.3 42.6 - 1.7 60.8 58.2 - 2.5 57 9 54 1 - 3 8

,Communities ate defined as une el threo types. disadvantaged urban - cities with a popuiatiun an:satin man tuu.uuto *Me d nigh psuuui huh 4 ine iusidonts da un weitaie ul ale noi
regularly employed, advantaged urban,- cares with a population greater than 209,900 .vhere a high olUpurhvi. ltiu USIOCId3 are lit plutesniulidi ul Wtherflo
rural - arab with a population phde(19,000 where mOSI Of the residents aro farmers or farm workers,
'Three levels of parental education are (Wined, Those whose paionts did not graduato from high acnuul, Muse Vilip have dt ledul iiie ylterit wrivi,ttedualeu [WM mun sciwui, ali) Most) whu
have at feast one Went with seme post.hgth school educatio0. ,

Nolo: Petcont correct on Identical mathematics Items for assessments In 1973 and 1978.
Source. U.S. Department ot.Education, hational Institute of Educatlon, National Assessment ut Eduk...thurial Pruui eau. uttanaiy Pciume, Apia 1980.
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Chart !VA: Matheinatical knowledge Although the gap appears to be narrowing between assessments, the mathematical knowledge of

of 9-, 13-, and 17year olds: 1978 black students was substantially !ewer than that of white students in 1978.
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I-Ole-IV-4: Mean percent corred-responses of8., 19., and 17-year-oldS:on the same
mathematics'exercisesiby:race: 1978

v

Mathematical Applications

Race 9-Year Olds 13-Year-Olds

Yearly
Progression

Rate'
li

13-Year-Olds 17-Year-Olds

Yearly
Progression

Rate'

Same 33 Items Same 83 Items

All Races
While
Black

36 4
38 6
26 7

64 8
68 1
48 5

15 5
15 2

16 1

38 3
40 8

25 6

55 1
58 4
35.3

9 5
9.4
8.4

Mathematical Knowledge'

Same 78 Items Same 120 Items

An Races
White
Black

53 4
55 8
42 9

77.0
80 0
62 2

9 6
9 4

9.7

64 8
67 ,
50 7

76 9
79 6
60.9

4 4
4 1

4.7

Mathematical Skills'

Same 98 Items Same 218 Items

Ad Races
White
Black

41 6
43 9
30 6

69 6
73 1

51 9

13 7

13.6
14.1

48 6

51 8

32 4

66 1
69.2
47 2

8 0
7 5
9.9

Assessment areas include the folic:owing cognitive abuttals. Mathematical knowledge abty to tomtit and iecugnize tauts, definitions and symbols,
matnematical akin ObIlUy iv perform mathematicai computations, make measureme nts, road graphs and tabo. poi lorm g ougiaphoc and algebraic
manipulations and osumate answers to computations and measurements, mathematical application ability to aunt() typl textbook problems,
solvo nonroutina problems, estimate answers, and uso mathematics In reasoning and making Judgements.
rtearry progression rate on mean percent correct responses between younger and older ago groups is determined by using the annual compound
growth rato formula r 1, whore t number of years dIllorenco In age (4), R. wscore lot older ago group, and ft. score tor younger ago

group.
buurce. u.S. Department at Education. Nattonal institute ot Education, National Assessment of Educ.. lional Progress, Mathematical Knowledge and
Skills, Selects(' Results from the Second Assessment of Mathematics, (Upon No. 09.MA-02, Ao.ust 1979. Mathematical Applicafrons. pivoted
Results born the Second Assessment of Mathematics. Wort No 2g.MA 03, August 1879,

`".
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Chart IV-5: Changes in science
achievement for 9-, 13- and 17-year olds:

1969-77

Overall achiuvement in science deckru d for all age groups at every test interval. All three decjines in the
first National Assessment and Educational Progress NAEP Testing interval were statistically signifi
cant (at the .05 level) while only that for 17.year.olds was significant in the second interval.

Age 9 Age 13

1972.73 1976.77

Mean Change - 1.2 - 1
Standard Error 6

1 JO 74) 1172 73 1971, 7/

Yoar

1

1972.73 1976.77

Mean Change - 1 7 -.7
c.) Standard Error 6 6

c-^

1

116'4 /'0

Age 17

1972 73 1976 77

Mean Change 2 8 1 9

Standard Error 5 6

ir r

191';' 7

4 0.,1 01),41

1976 77

Prvate-i, Thret Njtonjt Asle.N.,:ment& of Svor.7c. Chn.p fr A, A e..01). al NM) 71
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Chart IV6: Changes in physicRl science
achievement 1969-77 for 9 13- and

17-year olds: National Assess ent of
Educational Pr gress

Achievement In the physica sciences declined for all age groups at every test interval. All three
declines in the first Jgtera ere statistically significant (at the .05 level) while the declines for the nine.
yearolds and 17.yar.olds were significant In the.second interval.
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3
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Y If atte.nt

1

1 0 j
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1972.73 1976.77

Mean Change 2.6 ,8
Standaid Error .7 ,6

1972 73 1976-77

Mean Change 3 5 2 4

Standard Error 5 6

1,172 ; 1
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Chart iV-7: Changes in biology
achievement 1969-77 for 9-, 13. and

17year.olds: National Assessment of
, Educatkmal Progress

Although It appears that achleveAnt in the biological sciences declined for all three age groups in the
first Interval and continued to decline for 17 year olds while improving for the younger groups, the only
statistically significant change (at the .05 level) occurred for the 17 year-olds between 196970 and .

197241.

Age 9.

+ 0

1972.73 1976.77

Mean Change 1.0 4.1.4

Standard Error .6 .7

1969 70 1972 73

Year ot assessment
1976 77

Age 17

Age 13
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Yea! ot j',;,t'Yinhent

1972.73 1976.77

Metall Change - 1.2 -1.1
Standard Etror .0

3 L.
)9(39 1972 73

Ye.0 01 a%SestautPI
19/6 17

Sour= Nallon.31 Assessment of Educational Progress, Three National Assessments of Science Changes in Achievement 19C9 77 . p
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Table IV-5, 6, 7: Change In science achievement. 1969r77 for 9-, 13-, and 17-year olds:
National Assessment Of Eduaailanal'Progeess

Item

9-year olds
All exercises

1969 70 and 1972 73 items

1969 70 1972 73 Change

1972-73 and

1972 73 1976-77

,

1976-77 items

Change

Mean percent correct 60 97 59 81 1 17 52 33 52 24 0 09
Standard error 35 44 56 42 45 62

Physical science
Mean percent correct 56 70 55 21 1 49 47 50 46 24 1 26
Standard error 38 , 48 61 42 44 61,

Biological science
Mean percent correct 70 35 69 33 1 02 57 85 59 22 1 38
Standard error 38 40 55 45 55 71

13-year olds
All exercises

Mean percent correct 60 18 58 47 1 71 54 47 53 80 67
Standard error 40 47 62 40 42 58

Physical science
Mean percent . ;irrect 59 67 57 10 2 58 50 43 49 59 84
Standard error 42 51 66 41 41 58... ...

Biological science
Mean percent correct 60 89 59 63 1 26 61 08 61 99 92
Standard error 51 50 71 45 50 67

17 year olds
All exercises

Mean percent correct 45 25 42 46 ' 2 79 48 41 46 49 1 92
Standard error 34 32 47 37 44 57

Physical scieme
Mean percent , orrect 42 87 39 34 3 52 46 83 44 45 2 38
Standard error 38 35 52 37 43 57

Biological science
Mean percent correct 52 30 51 12 1 18 53 30 52 19 1 12

Standard error 42 42 59 49 50 70

'Ctlange statistically significant at the 0,05 loyal.
tisar al assosio(bot tor 17Isar-olds Is 1569.
SolucteDcarrnaa.-Nancy 0. antMlako,Vaiona Wiktn.Th e Conelon of Edocation. 7979 Editioni 2.176.



Chart iV.8:Changes in mathematical
achievement, 1973.78, for 9-, 13-, and

17-year<olds: National Assessment of
Educational Progress

Overali mathematics achievement declined tor all three age groups with the decline for the two older
groups being statistically significant at the .05 level, with the exception of the knowledge items. Where
there were no statistically significant differences, the older the group the steeper the decline in each of
the assessed areas.
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Chart IV-9: Mathematics test scores
of high school seniors related to

types of courS'Os taken

Within each racialiethnic group, high schooi seniors who had t.ompieted increasingly complex mathe
matics courses performed significagtly better on the mithematic.s achievement test than students who
had completed Iciwer.level courses dhly.

ci)1_
0
0

f"...6

E
a)c

'2
c
0
a)-o

rn
c
1

2

100

80

60

40

.

.

i

.

Algebra

Algebra

Algebra
and

Algebra
and

Algebra
Trigonometry,,and

I Only

I and Geometry

I, Geometry
Algebra II

I, Geometry,
Trigonometry

I, Geometry,
Calculus

Algebra

Algebra

II

0

II,

I

.

.

1

1.

'
:.

.

_

_

0

.

_

s

_

I.
..,:t

1

_

.
..

,

MI

.

.:1

:)
4

.

.

...t

.
lk,t

I
z'

,i.

____

White Black Hispanic American Indian/ Asian or Pacific
Ataskan Native Islander

Source The Condition al Education, NCES. 1982, P 197

Li

205 lie



Table IV-9: Mean mathematics teif sCores of high school seniors, by types of mathematics courses taken
and raciallethniC groUp: 1980

Characteristic

Algebra I
Algcbra I and

Only Geometry

Algebra I. Algebra I.
Algebra I Geometry, Geometry

Geometry, Algebra II, Algeura II,
and and Trigonometry.

Algebra II Trigonometry and Calculus

Math Math Math Math Math Math Math Math Math Math
Test Test Test Test Test Test Test Test Test Test

I II I II I II I II 1 II

Mean Test Score'

White 49 44 48 30 53 74 52 23 56 55 55 02 60 07 59 21 62 65 62 64
Black 41 85 44 69 46.63 47.36 48 90 49 07 53 46 53.26 55 59 56 22
Hispanic 44 39 45 74 49 08 49.29 51 06 50 63 54 09 53 92 59 59 57 56
American Indian or

Alaskan Native 45.54 45 70 49 88 49 95 53 35 51 95 55 59 53.20 63 06 59.36
Asian or Pacific Islander 50.80' 51 30 53.90 54.97 56 25 58 10 59 47 60 50 63 95 63.98

Mathematics test I was designed to Manure basic competenco in quantitative sante. while maihortiatii.3 teal 11 moaawoi tfl. elcios al Ngliu, .cvet. But.h.003 .L 11
^ -standardizetd1 compirlsons can only bo Made within each test.

oltr Scares aid atandardlieC to a moan of 50 points and a standard deviation of 10 points.
,SoUrce;41..Departmerit of Education, National Canter, for Education Statistica, 1980 High School and Beyond Study. unpublishod labulation3,



Cliart IV-10: Mathematics test scores
of high school seniors related to

years of coursework

160

80

60

40

20

0

,

Additional years of mathematics were associated with higher mathematks test scores, although white
and Asian students with fewer years of math often performed bettor than other racialfothnic grodps
with more years. .:

No Math Courses

inLess Than 1 Year

ElLess Than 2 Years

SE Less Than 3 Years

IIII 3 Years or More

White Black Hispanic American Indiant
Alaskan Native

Asian or Pacific
Islander

Source The Condition of Education. NCES: 1982, p 195
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Table 11/.1 0: Mean mathematics ts:4t S'coros of hi_gh school seniors, by number of years of mathematics
taken, racialIethnic,group, sex, and socioeconomic status: 1980

Characteristic

Mathematics Test I Scores' Mathematics Test II Scores'

Number of Years
of Mathematics Taken

Number of Years
of Mathematics Taken

None

Less
Than

1

Year

Less
Than

2

Years

Loss
Than

3
Years

3 ,

Years
Or

More None

Les.
Than

1

Year

Less
Than

2

Years

Less
Than

3

Years

3

Years
Or

More

Mean Test SLore

Racial/Ethnic Group
White 45 66 48 07 52 39 57 54 58 87 45 04 47 41 51 09 56 52 58 60
Hispanic 41 92 42 06 44.44 49 92 50 27 45 04 44 53 46 32 50 22 51 69
Black 40 51 41 13 42 62 46 80 48 88 42 71 43 60 45 50 47 49 49 90
American ind,an or

Alaskan Nativa 41 13 45 96 45 68 51 97 53 30 41 57 45 08 46.77 50 71 50 06
Asian or Pacific

Islander 51 27 47 27 51 58 58 30 60 16 44 94 46 05 52 46 59 82 62 41

Sex

Male 45 19 47 85 51 41 57 45 58 39 45 45 47 62 50 72 56 69 58 24
Female 45 08 46 65 50 36 54 90 56 21 44 60 46 43 49 81 54 13 56 33

Socioeconomic Status
Low 44 38 44 46 46 12 50 66 51 81 45 06 45 40 46 82 50 39 52 27
Middle 45 37 47 90 51 16 56 07 57 11 44 42 47 27 50 27 55 05 57 20
High 47 47 49 83 54.69 59 01 60 38 46.84 48 61 53 21 58 26 59 99

'Mathematic, test I was designed to measure Wai t. competence in quantitative wits, tame mathertiata. tau .1 alettSutee the 311014 at a hyno. evot BQu.aui.na,r *at ul teal 5,ut0 ..
-srandargized, comparisons can only be made within each lost.

Note: Scores ale 'standardized to a mean of 50 points and a standard deviation of to points,
Source. U.S. Department of Education,National Center for Education Statisiics. 1980 High Sc,houi and Beyond Study. u npubnshed tabuiahunS
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Chart Scholastic Aptitude, Test
(SAT) score averages for college-

bkund seniors, 1967-81

Or.

For 1981, tho average verbal and mathematicai StAlles vveie identit.al to the averages of 1980
predecessors. For the first time since tho score decline began, neither the verbal nor mathematical
score averages declined from the previous year. Men outperform women on the verbal test with average
scores of 430 versus 418. This difference by sex has widened f rum 3 points in 1976 to 12 points in 1981.
Part of this difference may be due to the larger number of women taking thc: test. In the mathematical
section. average scores for males increased ono point from the previous year to 492, and those for
females remained the same as in the previous two years (443). Between 1973 and 1981. tho difference in
male and female averages widened from 42 points to 49 points. This difference is even greater for stu .
dents with an outstanding high school record, men In the top tonth of their class have a mathematical
average that is 63 points higher than that of women In the top tenth of their class.
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for college-bound seniors,
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Chart 1V-12: Scholastic Aptikude Test
(SAT) score averages forcollege-

bound seniors

From 1973 to 1981, the national mean SAT verbal and math scores droppe from 445 and 481 to 424 and
466, respectively. During the same time period, among collego bound vho Intended to major in
biological science, engineering, math and physical science, SAT verbal aiçI math scores remained
above the aierage for all college-bound seniors.
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Table:IV-1Z Scholastic Aptitude Test (SAT) scores of coltege-bound seniors, by intended area of study:
, 1973 to 1981

. A

Intended Area
of Study

1973 1975 1977 1979 1981

Verbal Math Verbal Math Verbal Math Verbal Math Verbal Math

Mean Test Score

National "otal . . , 445 481 434 472 429 470 427 467 424 466
Art and Humanities . 444 460 436 452 434 453

Architecture/Environmental Design 438 515 430 507 425 505 418 495 414 489Art . . . 440 451 435 445 . 412 425 404 421 403 421
EnglishlUterature 500 481 488 465 504 478 505 478 507 482
Foreign Language 491 498 481 486 481 483 475 476 474 477Music . . 465 487 448 464 445 463 437 456 435 454
Philosophy and Rehgion 479 500 469 484 467 487 465 482 463 481
Theater Arts . . 447 438 437 433 439 436

Biological Sciences and Related Areas 438 479 435 472 433 472Agriculture . 427 471 423 459 418 457 408 443 404 440
Biological Sciences 493 533 481 525 475 .515 472 507 471 504
Forestry/Conservation 426 467 420 456 418 452
Health and Medical 433 474 430 469 428 469

Nursing and Health 419 444 410 444 ,
Business, Commerce, and Communication 412 454 408 448 406 446

Business and Commerce 409 463 406 461 402 453 400 447 398 446
Communications 476 483 458 461 459 460 448 449 443 446

Physical Sciences and Related Areas . 454 549 448 535 443 527
Computer Science/Systems Analysis ..... _ _ 422 505 419 498 416 492

Enlineering 460 548 450 541 448 546 445 5,i 446 534
Manicrnatics 481 595 463 580 464 588 459 580 456 572
Physical Sciences . 505 570 501 565 500 572 498 561 498 558

,Social Sciences and Related Areas 432 453 429 449 429 449
Education. . 418 449 405 434 400 426 392 420 391 418
Ethnic Studies _ _ 381 396 372 386 381 395
Geography . . , , 421 473 438 481 422 474
History and Cultures 478 474 478 471 482 472
Home Economics 413 441 409 442 399 428 389 417 383 411
Library Science -- _ ___ 478 453 476 448 464 431
Mihtary Science 435 489 434 481 433 474
Psychology 444 455 435 447 433 447
Social Sciences 476 490 465 476 456 474 455 472 456 474

Miscellaneous 431 473 420 458 420 459
Other _ 422 458 .396 430 395 431
Tracle and Vocational 400 450 370 405 357 400 353 394 350 391
Undecided 448 491 441 480 440 480
Other/Undecided 446 489 438 477 _

.

-7,t4ot Available, . .
Noti:AM and.127,5data ar based on alOpercent random sarePle.
$Ourie Collie* Entrance'," Eiaminstion Board,-A Summary ol SAT Score StatIstleslor College BoaidCandldates, I976, Notional Report,ColtegeRouno Sonlors,1919,1981and unpublished
tabottions ot. the Colleaa Serird; copyrtahl. 1 1)
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Chart lv.13: Intended undergraduate
fields of collegebound seniors, by

combined average SAT scores,
1980.81

*.1
College.bound seniors planning to study the physical sciences anit pathematics have higher SAT
scores ori the average than those planning,to major in other fields. *-
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Table IV13: intended undergraduate fields of college bound seniors by
SAT scores, 1980.81

Number Fesponding

SAT
Verbal Mean

906,195 Total

SAT Selected SAT
Math Mean Totals

Arts and Humanities 434 453 887
Architecture/Environmental Design 414 489 903
Art . 403 421 824
Enghsh/Literature 507 482 989
Foreign Languages 474 477 951
Music . . . 435 454 839
Philosophy and Religion 463 481 944
Theater Arts 439 k. 436 875

Biological Sciences and Related Areas 433 472 905
Agriculture . 404 440 844
Biological Sciences 471 504 975
Forestry/Conservation 418 452 870
Health and Medical 428 469 897

Busmess, Commerce, and Communications 406 446 852
Business and Commerce . 398 446 844
Communicatons 443 446 889

Physical Sciences and Related Areas 443 527 970
Computer Science/Systems Analysis 416 492 908
Engineering 446 534 980
Mathematics 456 572 1028
Physical Sciences 498 558 1056

Social Sciences and Related Areas 429 449 878
Education , 391 418 809
Ethnic cludies 381 395 776
Geography 422 474 896
History and Cultures 482 472 954
Home Economics 383 411 794
Library Science 464 431 895
Military Science 433 474 907
Psychology 433 447 880
Social Sciences 456 474 930

Miscellaneous 420 459 879
Other . 395 431 826
Trade and Vocational 350 391 741
Undecided 440 480 920

Sotirce; Admfeiloos Testing Program of the College Board, National Report. College Band Seniors. 1981. p 16.
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Chart IV-14: Admissions Testing
Program (ATP) achievement test

score averages, 197281

The average Achievement Test scores range from 526 (1972) to 532 (1981). The numbor of students tak
ing the Achievoment Tests, however, decreased 41% between 1972 and 1981. Also, the average scores
for physics tests Increased significantly from 1979 to 1981.
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Table IV-14: Admissions Testing Program (ATP) achievement testscore averages, 1972.8i

Average for ail

1972
AV

1973

AV
1974

AV

1975

AV

1976
AV

1911

AV
1978

AV
19/9
AV

1980

AV
1981

AV

Achievement Te:As 526 527 533 532 532

English Composition 516 517 517 515 ,,i,. i" 512 514 514 512
Mathematics Level I 54 I 537 54r) 545 5ati 54; gpl i 53/ 536 539
American History and

Social Studies 492 498 498 494 493 492 4% 480 r)01 508
Biology 535 532 545 544 54 1 541 544 54/ 551 546
Chemistry 568 572 581 569 coi 1 574 511 515 513 571
Mathematics Level II n/a ma nia 660 665 66f, 665 657 653 654
French 539 544 ;60 551 55 1 55 1 552 554 550 546
Spanish 530 539 560 544 541 5/5 554 542 524 529
Literature nfa eta nia 522 52r, 526 5:1 522 524 517
Physics ma ilia nid 601 592 59 1 591 580 592 595
German ma n/a ilia 547 555 551 55.1 550 552 551
European History and

World Culturezi wa pia n/a 521 531 526 507 516 539 544
Latin nla rila ilia 514 524 511 508 574 529 548
Hebrew nia ilia nia 571 5/9 581 589 588 600 602
Russian ma n/a !I'd 5010 5)(1 575 58/ 613 622 642
Average SAT score5 for taker5 of

Achievement tests'
Verbal
Mathematics

501
551

504
553

507
554

508
554

506
551

505,
557

I
)

AV is Mean
'Data not computed prior to 1070. Data for 1970 are estimated from scores of Individual actueventont Meta rot that year
SOureel ildmissione Testing Program of the College Want Natrona Report. Coltegq Bound Semors, 1911 o 8, 1918. pp 1.3 14. 1919. pp 13 14, WID 1980, pp 13 14, 1981, pp 13 14
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Chart IV-15: Graduate Record
Examination quantitative aptitude

mean scores for prospective
graduate students in science,

1970.78

As reflected by GRE scores, there have been ñó Significant changes In the quantitative aptitude el pros.
pective science graduate students. However, candidates In the life sciences and basic social_scionces
average noticeably lower than those in.other science disciplines.
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Table 11/45: Number of students taking Admissions Testing Program (ATP) achievement tests, 1972.131

1972 1973 1974 1975 1976 1977 1978 19/9 1980 1981

English Composition 313,000' 275,196 228.300 211.852 212.796 200,539 195.173 18-.266 184,714 182,939

Mathematics Level 1 240.000' 210,734 172.032 158,061 158.327 149.918 146,426 145,572 146,172 145,851

American History and
Social Studies 105.000' 87.179 71,289 64,089 64,139 63,111 60,687 58.005

ft,
55,997 54,717

Biology 51,000' 50,521 46,468 46,383 46,041 44,897 47,291 43.002 40 580 40,480

Chemistry ., 49.000' 42,863 36.521 33.056 34,294 35,009 35.007 34,159 34,473 34,494

Mathematics Level II n/a ma n/a 29,334 32.153 30.497 32,743 34,513 34,990 37,592

French 52,000' 47,475 38.240 33.868 31,087 27.298 25,673 23.621 23,823 23,239

Spanish 34,000' 33,212 27.814 26,000' 26.019 24.238 24.356 23.528 25,039 25,350

Literature nia n/a ma 21.000' 21.523 19.284 18.281 17,012 17,158 16,405

Physics rite nla n/a 12.000' 15,644 15,882 15,408 15,046 14,656 15,897

German nla nta Ma 7,000' 6,312 5,650 5.524 5.154 4,801 4,682

European History and l

World Cultures nla nia n/a 5,000' 3.367 2,426 1527 3,420 3,469 3,229

Latin n/a nia n/a 2,000' 1,698 1.259 1,425 1,570 1,824 2,114

Hebrew . n/a n/a n/a 1.000' 732 713 624 637 544 499

Russian n/a n/a nia 500' 478 352 402 311 340 347

Average 335,000' 294.678 246.622 228,115 228.227 212.712 208,844 201,392 200,038 198,922

EstImMod
siouret Admissions Timing Proorsm of the Conego Board. Nationat Rooll, College Bound Benton, 1977, p, 0, 1978, pp, 1114, 1979, pp, 13 14, 1980, pp 13 14, 1981, pp, 73 14

3

,245-



132

Chart 1V-16:' Graduate Record
Examination verbal aptitude mean

scores for prospective graduate
students_in_sciezice, 1970.78

As reflected by G.RE scores, there have been no significant changes in the verbal aptitude of proapec.
five science graduate students. However, engineering candidates averaged noticeably lower than those
in other science disciplines.
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Table.N.16: Trends in Graduate Record ExamihatiOn-mean verbal and quantitative test scores by field,
I '1970171 - 1977/78

0

ProF,,ective field of
aduate study

Physical Sciences
t

Mathematical Sciences

Engineering

Life Sciences

Basic Social Sciences

Health Professions

Education

Arts and Humanities

Applied Social Sciences

Other Nonscience

Aptitude. Type_197017.1._ _1971172 1972 73 1973174 -197475 1975/76 1976177 197-7t78---

Science Fields

512 500 519 502 508 500 514 517
a 650 643 648 648 630 623 634 636

517 495 510 513 506 520 513 504a 675 673 676 675 661 673 666 669
444 448 455 449 440 471 462 459a 656 651 665 663 649 654 657 657
491 491 504 508 508 506 506 503a 556 553 570 569 568 557 558 559,
533 527 522 525 521 534 526 516a 530 526 521 521 518 526 518 414

Nonscience Fields

500 502 509 508 502 513 507 498
a 496 501 508 507 513 530 527 517

472 463 452 449 454 464 454 446
a 462 457 450 442 445 459 449 449

546 534 537 541 542 537 543 532a 494 492 493 494 490 494 502 497
492 482 484 493 488 471 477 483

Q 480 475 475 477 464 461 465 472
496 490 501 498 496 507 498 486

Q 498 500 502 495 498 509 510 504
-

o
'Note V a: verbal, 0 w quantitative. Standard day! tiona cannot bcdomputed for all years. For 1076177, however, standard deviations ranged between 100 and 138:
Soureesr Data for the years 1970171 through 197175 am from 6 one.ln4illeon sample study cf examineea Of those years Sue Robert F Doldt, Trends in Aptitude or Graduate Students in
Science (Princeton, N J ^ EdtfcatIonsi Testing Seriice);p. 20. Mean scorei for 1975/78 and 1987177were calculated from unpuSlished tnoulations furnished by the Educational Toning Ser.vicCbssed on the test results of a high proportion of alleximtnoos of those years. Moan scorns for 1977178 are Item A Summary of Data Collected from Graduate Retort/ Esaminaiion Test
TaAamOurIng 19771(8, pats Summery Repeat* (Princeton:KJ,: Educational Testing Service), February 1978, TableY13, 14 and 42: pp:42, 81.84 and 65.88.
Seo figLIM 5.5. , 1

,
SOwcik National Scienee Foundatfoon, Science Indleators 100

\
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Chapter V
DEGREE DATA

INTRODUCTION
A traditional measure of educational achieve .

ment is a degree Patterns of degree earning derive
from many influences resources (Chap I). individ.
ua I desires and ability (Chaps III and IV) and
economic and social conditions, to list a few In
this chapter data are presented showing patterns
in suience degree earning at an levels

The degrees data contained in this chapter are
grouped into three categories. total number of
earned degrees by subject and level. percent distri-
bution of earned degrees by subject and level, and
degree and distribution data for women and
mmordies

22 ,/

HIGHLIGHTS
Earned Degrees

1 Between 1970 and 1979. the total number of
associate degrees in science/engineering re
fated occupaVinal curricula increased by
183 7% (Chart V-1)

2. The total number uf degrees a 4arded in most
science disciplines peaked in the early 1970s
and has now dechned, however. Bachelor's
degrees in engineering continue to climb
(Charts V-3 to 10)

3 In 1979 80, Women obatmed more degrees in
mathematics education at the bachelor's and
master's level than men. (Chart V 11)

4 From 1975 to 1980 earned bachelor's degrees
in mathematics, statistics, and secondary
teaching decreased by 42% Computer
science degrees increased by 145% In
universities 83°o of computer science
degrees are from computer science depart-
ments. in public colleges the fraction is 56%
However, many public colleges have joint
mathematics and computer science depart.
ments (Table V 14C)

,p)

Distribution:

1 As a percent of total associate degrees,
scienc engineering related occupational
curn a grew from 25% to 37.5% between
197U ,.r)d 1979. (Chart V-2)

2 The number of science degrees as a percent
of all degrees declined at all degree levels be.
tween 1968 69 and 1978.79. (Chart s V-12 to 14)

Women and Minorities:

1. With a few exceptions, the number of science
degrees at an levels earned by females has
steadily increased. (Charts V-15 to 17)

2 Women have increased their share of science
degrees in almost every discipline and at
every level. (Charts V-18 to 20)

3 Minorities earn a greater percent of
bachelor's degrees in the social sciences
than in the natural sciences. (Chart V-21)

2:36
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Chart V-1: Earned associate
degrees, science/engineering-related

occupational curricula, 1970.71 to
1978-79

The total number of degrees in science/engtneerIng related occupational curricula has increased by
183.7% since 1970.
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Table V.1: Earned associate' degrees in sciencelenglneering-related occupational curricula, 1970 71 to 1978.79

Curmulum Categori and Division 1970 71 1971 72 1972 73 1973 74 1974 75 1975 76 1977 78 1978.79
Percent Change
1970.71 1978.79

A4 Curricu1a Totat 272,862 313 757 337 757 36) 943 388 122 422,586 524,057 515,371 88 9
O. upatioqat Curricula
."), few el. nginvoring H(.!iated 68 21 1 83 069 94 623 107 332 118,505 127,579 194,270 193,507 183 7

Data Pftr Ssing TechPutugit,, 7 564 7 841 7 640 6 9% 6 821 7 176 10,830 12,454 64 6
Health Seroces,Paramedical

Technologies 24 370 32 28d 42 910 51 207 57,943 61,918 90 575 90.022 269 4
hanical'Enqineering

T,,,hnologio, 30 172 34 546 34 781 37 631 40 775 45 169 71 617 71,288 136 3
Natural S( 4on4,0 Ter-hnogies 6,107 8,394 9 292 11,496 12 966 13,316 21.248 19,743 223 3

Ail 00,er Curmula 204,649 230,690 243 134 26t,611 269.617 295,007 329,787 321,864 60.3

'Doss not include those below the tochMcal op-semiprofessional level
,An associate degree ls usually one granted f St the first two years of formal acadenne study
Suurces, Whiz. Mama S . Assocrate Davao; and Oshor formai Awards Below dw B.0..aia.eare Ana,y3,4 ul a; yeal Trends, p D. Pepin. Androw J and Wads, Agnes 0,, Associate
Diettreee and 0117et format Awards Below MI atestaurtatt, p.6.

ZJI



,Chart V-2: Percent distribution of
associate degrees by curriculum

category, 1972-7310 1978-79

The percent of total degrees In sclencalengineeringrelated occupational curricula grew from 28.10%
to 37.5%.
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Table V-2: Percent distribution of associate degrees by curriculum category, 1970-71 1975.76

Cumculurn Category and Division 1970 71 1971 72 1972 73 1973 74 1974 /5 1975 76 1977 78 1978 79

Alt Curricula. Total 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0
Arts and Science or General Programs 54 5 51 3 48 5 45 5 43 8 42 5 32 9 31 6
Occupational Curricula 45 5 51 5 54 5 56 2 57 5
Science/Engineering Related 25 0 26 5 28 0 29 0 ln 30 2 37 1 37 5

Data Processing Technologies 2 8 2 5 2 3 1 9 1 8 1 7 2 1 2 4

Health Services/Paramedical Technolows 8 9 10 3 12 7 13 8 14 14 6 17 .3 1/ 5
Mechanical/Engineering Technologies 11 1 11 0 10 3 10 2 10 5 10 7 13 I 13 8

Natural Science Technologies 2 2 2 I 2 8 3 t 3 3 3 2 4 1 3 8
Nonscience1NonengineeringiRelated 20 5 22 2 23 5 25 5 25 6 27 3 30 1 30 9

Business and Commerce Technologies 16 0 16 3 t 6 4 17 7 17 5 18 7 22 ' 23 5
Public Serviceillelated technologies 4 5 5 9 7 2 I 8 8 1 8 6 8 0 7 4

136' 23a.

Sources MLitt, Gorale S., Associare Degrees and Orhor Formai Awards BM* rho tiat.t.ao(110 Anows,4 & yams Trends, y. 8. Papn.Andiow .1 and Oreds. Avers 0 Assucatto Clogtoos
and Other Formal AWerds Below the Baccalaureate. 197849. p.
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Charts V-3, A&B: Earned degrees in the
biological scienCes, by level or degree,

1951-6z to 1979.80
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Table 1/.3: Earned degrees in the biological sciences' conferred by institutions of higher education, by
level of degree and bY sex of student: 1951.52 to 1979.80

Year

1

Bachelor's degrees

Total Men Women

2 3 4

Master's degrees

Total Men Women

5 6 7

Doctor's degrees

Total Men Women

8 9 10

1951 52 11,094 8.212 2,882 2.307 1.908 399 764 680 84
1953.54 9,279 6,710 2,569 1.610 1 287 323 077 977 100
1955.56 12,423 9.515 2,906 1.759 1.379 380 1.025 908 117
1957.58 14.308 11,159 3,149 1.352 1,448 404 1,125 987 138
1959.60 . 15,576 11,654 3,922 2 ''.,4 1.668 486 1,205 1.086 119

196162 16,915 12,136 4,779 2,642 1.982 660 1,338 1.179 159
196164 22.723 16,321 6.402 3,296 2,348 948 1.625 1.432 193
1965.66 26,916 19.368 7,548 4.232 1085 1,147 2,097 1 792 305
1967.68 31,826 22.968 8,840 5.506 3,959 1,547 2.784 2.345 439
1969 70 37.389 27,004 10,383 5.800 3,975 1.825 3,289 2.820 469

197(1 7 t 35.743 25,333 10,410 5.728 3,805 1.923 3,645 3,050 595
1971 72 37,233 26,323 10,970 6,101 4,087 2,014 3,653 3,031 622
1972 73 42,233 29.636 12.597 6,263 4,354 1.909 3,636 2.926 710
1973 74 48,340 33.245 15 095 6,552 4,555 1,997 3,439 2,740 699
1974-75 51.741 34.612 17 129 6 550 4,587 1.963 338" 2,641 743

1975 76 54.275 35,420 18.755 6,582 4,497 2,085 3,392 2,663 729
197617 53.605 34,218 19.387 7,114 4,718 2.396 3,397 2,671 726
1977 78 51,502 31,705 19.797 6,806 4.400 2.406 3.309 2.511 798
1978-79 48,846 29.191 19,655 6,831 4,265 2.566 3,542 2,636 906
1979.AJ 46,370 26,828 19.542 6.510 4,098 2.412 3,636 2,690 946

'Includes degrees in anatomy, bactorlology, blochtnntstry. ?stogy. botany, entomology. physiology. zoology, and other blologIcal sciences,
NOTE. Although a Mrenuous effort has been modulo provide 4 consistent soi MS of *fate. mmoi change* nave xuurred uvet {aTit Mo kr ay decigram voi ciasaitioa ano worm. Any degrees
classif led !nearly 511N0y3 3 3 .11f 3t.PrOf 1511040' aro Included obrana with bachelor 3 degrees. any dogmas ciessihea as second pwtI35Iufla u ecuna ravel aro 11'10We:to with master s
degrees. Data, tor alT years aN Nr 50 States and the Olstdcl'01 Colorable.

4,urce; Grant, W. Vence end Lind, C. George, Digost ot Education Statistics. 197.9, p. 122; MO. p. 120.
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Charts V-4, A&B: Earned degrees in the
physical sciences, by level of degree,

1951-52 to 1979-80

V.

The number of bachelor's degrees in'the physical science; declined somewhat in the early 1970's and
rose to its highest point by 1979-89. The numbers of both master's and doctor's degrees have decreasedsince 1970-71.
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Table V-4: Earned degrees in the physical sciences' conferred by institutions of higher education, by
level of degree and by sex of student: United States, 1951.52 to 1979-80

Bachelor's degrees
Year

Total Men Women

Master's degrees

Total Men Women

Doctor's degrees

Total Men Women

2 3 4 5 6 I 8 9 10

1951 52 12,118 10.799 1 319 3 054 2,830 244 1 720 1.663 57

1953.54 9,838 8.584 1,254 2,374 2,197 177 1,686 1,625

1955 56 11,629 10,140 1 484 2 655 2,435 220 1 667 1.599
,1
68

1957-58 14 317 1 2.659 1,658 3 030 2,759 271 1,655 1,589 66

1959 60 16 007 14,013 1 994 3,376 3,049 327 1,828 1.776 62

1961 62 15 851 13.728 2 123 3 928 3,544 384 2.122 2,035 87

1963 64 17 456 15 044 2 412 4 561 4.155 406 2,455 2,342 1.13

1965.66 17,129 14 822 2 307 4,987 4 462 525 3,045 2,914 131

1967 68 19.380 16.739 2 641 5 499 4.869 630 3.593 3,405 188

1960 70 21.439 18,522 2 917 5,935 5 093 842 4 312 4,077 235

1970 71 21.412 18 459 2 953 6 26/ 5,521 846 4,390 9.144 246

1971 72 20.745 17,663 3 081 6,287 5 404 883 4.103 3.830 273

1972 73 20 606 17,626 3 070 6 257 5,414 843 4,006 3.738 268

1973 !4 21 178 17 674 '3 504 6 062 5 186 876 3,626 3,373 253

1974 75 20 778 16,992 .3 786 5 807 4 969 838 3,626 3.325 301

1975 /6 21,465 17 353 4 112 5 466 4,648 818 3 431 3,132 299

1976 77 22 497 17 996 4 501 t 5 331 4,450 881 3,341 3,022 319

1977 78 22 986 18 090 4 896 5,561 4,620 941 3.133 2 821 312

1978 79 '3 207 17 985 5 222 5 451 4,461 990 3 102 2,752 350

1979 80 23,410 17 864 5 546 5.219 4.248 (171 3.089 2.705 384

241

'Includes degrees in astronomy, chemistry. geology. metallurgy, meteorology, physics, and other physical sciences
NOTE Although a strenuous effort has been made to provide a consistent series of Mita, minor changes have occured ovo Limo al the way degree.. aro classified arid reported Any degrees
classified in early surveys as first.protesstonai areyncluded above with bactieloi a degrees. any degrees class,fied as socued professional or second level are Included with master's
degrees. Data for all years aro for 50 States and 1ho District of Columbia
Source Grant. W Vance and Lind, C Georgo, Digest ot Education Statistics, 1079, p 121

Grant, W Vance and Eiden. Leo J.. Digest ol Education Statistics, 1980, p 123 NCEs unpubionod data
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Chart V.5: Earned degrees
in physics, by level of degree

a

The numbers of physics master's and b3chelor's degrees were greatest in 1969-70, the number of
doctor's degrees greatest in 1970.71. 0

1951-52 to 1979.80
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Table V-5: Earned degrees in physics* conferred by institutions of higher education, by level of degree
and by,sex,of student: United States, 1949-50 to 1979-80 -

Year
Bachelor s degrees

Total Men Women

Master's degrees

Total Men Women

Dor tor's degrees

Total Men Women

1 2 3 4 5 6 7 8 9 10

1949.50 3,413 1286 127 9.,2 888 34 358 353 5

1951 52 2 245 2,139 106 886 851 '15 485 476 9

1953-54 1 949 1 874 75 714 685 29 485 479 6
1955-56 2,329 2 228 101 742 719 23 470 462 8
1957 58 1,179 3.038 141 795 770 25 464 455 9

1959 60 4 322 4 154 168 1 073 1 039 35 487 477 10

1961 62 4 808 4 620 188 1 425 1 163 62 667 655 12

1963.64 4 946 $ : 1 4 232 1 848 1 782 66 778 767 11

11965 66 4,601 4 378 223 1 949 1 869 80 973 952 21
1967 68 5 038 4 745 293 2 088 1 993 45 1 260 1 234 26

1969 TO 5 320 4993 327 2200, 2,043 157 1 439 1,402 37
1970 71 5 071 4,729 342 2 188 2 038 150 1 482 1 439 43
1911 /2 4 634 4 '114 120 2 0 11 1 874 159 1 344 1,301 43
1912 73 4 259 3 949 310 1 141 1 634 113 1 3,18 1.287 51

1973 74 3 953 3 618 334 1 t ' ,r. 1 520 135 1 115 1 068 49

1974 75 3 /06 3 34 7 359 1 574 1 450 124 1 080 1 028 52

1975 76 1 544 3 156 386 1 451 1 319 132 997 952 45
1976 77 3 420 3062 358 1 319 1 193 126 945 890 55
1977 78 3 330 2 9b1 369 1 294 1 171 123 873 824 49
1978 79 3 337 2 9 18 399 1 319 1 184 135 918 852 66
1979 80 3 396 2 062 434 1,192 1,074 118 830 767 63

NOTE Although a Strenuous (Mort has boon mado te provide a Gcgisrstent serous ul dard minor ,hange,s have uwied 4,,vei limo in tho wjy devout,die k,4440ilied and leporteci Any agions
classified inearly surveys as 'first protesstonel are included above with bat.helui 4c/Vitt's, 10ydegfee5 second inolossiunai or second level die included vnlh numb), e
degrees Data tor all years are for 50 States and the District or Columbia
Physlcs includes: General, Molecular and Huston',
Sourcm GraM, W Vance and Lind, C. George, D'gest of Education Statistics, 1979, p 121

Grant. W. and Elden, Leo J., Digest of iducation Statistics. 1980, p 123
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Charts V-6, A8(13: Earned degrees in
chemlitry by level of degree, 1951-52

to 1979.80

The number of bachelor's degrees in chemistry remains near the-peak reached In 1969.70, while the
numbers of master's and doctor's degrees are declining since the early 1970's.
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Table V-6: Earned degrees in chemistry* conferred by institutions of higher education, by level of degree
and by sex of student: United States, 1949-50 to 1979-80

Year

1

Bachelor's degrees

Total Men Women

2 3 4

Master's degrees

Total Men Women

5 6 7

Doctor's degrees

Total Men Women

8 9 10

1949-50 10.597 4 121 1,476 1 576 1 368 208 953 914 39
1951 52 6.794 5,705 1089 1 409 1 242 167 1 031 986 45
1953-54 5 752 4 707 1 045 1 098 972 126 1.013 968 45
1955,56 6 141 4 970 1 171 1 164 1 035 129 986 934 52
1957 58 6.982 5 685 1 297 1 125 958 167 939 890 49

1959,60 7 569 5,989 1,580 1 228 1 025 203 1 048 1,000 48
1961,62 8.047 6 355 1 692 1 401 1 162 239 1,114 1,045 69
1963.64 9,660 7,774 1 886 1 560 1 285 275 1 271 1.179 92
1965 66 9.687 7 911 1 776 1 817 1 470 347 1.533 1,442 91
1967 68 10,783 8,851 1 932 1 977 1 575 402 1,723 1,584 139

1969 ,-1 11,519 9,453 2 066 2 111 1 638 473 2,166 2.000 166
197r) 71 11,063 9,026 2 037 2 275 t,787 483 2 159 1,986 173
1971 "2 10 590 8 533 2 057 2 248 1 748 500 L97; 1.778 193
19,'2 7 i 10 128- 8 208 1 920 2 225 1 761 464 172 1,694 178
1973 74 10 438 8 353 2 085 2 125 1 661 464 1 823 1 650 173

1974 75 10 549 8,210 2 339 1 986 1 ";80 406 1 822 1,618 204
1975 76 11 022 8,550 2 472 1 783 1 406 377 1 621 1,425 196
1976 77 11 215 8 659 2,556 1 767 1 324 443 1 568 1,381 187
1977 78 11,315 8 518 2 797 1 886 1 445 441 1,521 1,318 203
1978 '9 H 509 8 458 3 051 1,757 1 312 445 1,516 1,286 230
1979 80 11 232 8 050 3 182 1 723 1 279 444 L545 L287 258

NOTE Although a strenuous of fort has been made to provide a tonsistent series ul aata,(111,IVI ,ht.1.1qes have oi.suiiint Mho the way devtees ale t.lassitivd and ieusited Any degrees
ciessiried in early surveys as hrst professional me included above with bacheioi s device:, any degrees LiassilieJ as 5e,...nd prolessiotiai ur set.ona level ale im,iuded with mask, s
degrees Data tor an yoars ate Mr 50 States and tho District of Columbia
'Chemistry includes, General, Inorganic, Organic. Physical, Analytical anti Pharmaceutical
Source Grant, W. Vance and Lind, C. George, Digest of Education Statistics. 1979. p 120

Grant W and Eiden, Leo J , Digest of Education Statistics, 1980. p 123

246- 2;1 5
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Chart V-7, A, B8tC: Earned degrees in
'mathemathls, by level of degree,

1951.52 to 1979.80

J

In 1969.70 at every level more mathematics degrees were earned than;in any other.year. Since then there
has been a steady decline in bachelor's and master's dogrees and' a leveling of f in doctorates since
1976.77.
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,

'tablivit-i:.Openett-Ogrees'ir;:mrithertiatICs''corifeired'by institUtföRs of higñer education:by level of degree
'andbY sex-of 'student.,United.States, 1949=50 to 1979.80,

Bachelor's degrees
Year

Total Men Women

1 2 3 4

Masters degrees

Total Men Women

5 - 6 7

Doctor's degrees

Total Men Women

8 9 10

194950 6,382 4,942 1,440 974 784 190 160 151 9
1951-52 4,696 3,374 1,322 802 663 139 206 195 11
1953.54 4,078 2,717 1,361 706 579 127 227 213 14
1955.56 4,646 3,128 1.518 898 719 179 235 225 10
1957.58 6,905 4,943 1.962 1,234 994 240 247 232 15

1959.60 11,399 8,293 3.106 1,757 1.422 335 303 285 18
196 1.62 14,570 10,331 4,239 2,680 2.179 ' 501 396 372 24
196164 18,624 12,656 5,968 3,597 2,911 686 596 567 29
1965.66 19,977 13,326 6,651 4,769 3,769 1,000 782 725 57
1967.68 23,513 14,782 '8,731 5,527 4.199 1,328 947 895 52

1969;70 27,442 17,177 10,265 5.636 3,966 1,670 1,236 1,140 96
1970.71 24,801 15,369 9,432 5,191 3,673 1,518 1,199 1,106 93
197 1 72 23,713 14,454 9,259 5,198 3,655 1,543 1,128 ,, 1,039 89
1972-73 23,067 13,796 9,271 5,028 3425 1,503 1,068 966 102
1973.74 21.635 12:791 8,844 4,834 1337 1,497 1,031 931 100

1974.75 18,181 10,586 7,595 4,327 2,905 1,422 975 865 110
1975.76 15.984 9,475 6.509 1857 2,547 1,310 856 762 94
1976.77 1,4 196 8,303 5,893 3,695 2,396 1,299, 823 714 109
1977.78 12,569 7.398 5,171 3,373 2,228 ° 1,145 805 681 124
197879 11,806 6,899 4,907 3436 1485 1,051 730 608 122
1979.80 11,378 6.50 4,816 , 2460 1.828 1,032 724 624 100

-2.52

'Includes dooms conforrotin statistics.
(10TE: Although a strenuoui ef fork has biii321 made to provIdo a conalstept series d1 dat.Nmir hangos havo u.itt wan timo in tho way degrees are creamed and reported. Any agrees
crannied In evly survys ai"lirstprofossicinal" aro included abovo with bachelu. a &voles, any dogma ...lambed a set.ond professionar or second levet aro Includod.with master s
degrees. CiMa tor all yeard are tor 50 Stator) and the 01stricl ol Columbia.
Source: Granh MA/onto-and Lind, C. George, Olgost pilducation Statistics, 1979. p. 120.

end Wept L*0 .1., Digest of Education Stat1stics,4980, p. 123.

a
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'crt4;.*: B84.0iheir degries hi
engineedng by .clecitia,1951i52

to:1979-80

.In 078..19791We, number-400.4ring' iiiichelOr's degrees awarded saitfassed the pealt, inched In
107273:ind coritIntied tO gain 1n19781980:The nianber of Master's- degreeS Wes highest In 1971.72 but'

-the subseritiefit,decline'epOsars to have,stabilized. The Mutter of doctor's degrees haS fallen Steadily
s n an so app ar .to h ye stabllized:I 60969 70 d
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Table y.8 A: Earnecklegrees in engineering conferred by institutions of higher education, by level of degree
.and bY-sk*of student:>United States, 1949.50 io 1979.80

Year

1

Bachelors degrees

Total Men Women

2 3 4

Master's degrees

Total Men Women

5 6 7

Doctor's degrees

Total Men Women

8 9 10

1949 50 52,246 52,071 175 4,496 4,481 15 417 416 1

1951-52 , 30,492 30,412 60 4,091 4,073 18 529 526 3

1953.54 22,227 22,163 65 4204, 4.189 15 594 594

195556 26.219 26,143 76 4,724 4,705 19 610 610

1957.58 35,191 35,082 109 5,788 5,768 20 647 643 4

195960 37,679 37,537 142 7,159 7.133 26 786 783 3

196162 34,551 34,430 121 8,909 8,869 40 1,207 1,203 4

1963.64 38,013 34.862 IC1 10,827 10,793 34 1,693 1,686 7

1965.66 35,615 35.472 14'.., 13,675 13,599 76 2,304 2,295 9

1967,68 37,368 37,159 209 15,182 15,083 99 2,932 2,920 12

1969-70 44,479 44,149 330 15,593 15,421 172 3,681 3,657 24

1970 71 50,046 49,646 400 16,443 16,358 185 3,638 3,615 23
'221971 72 51,164 50,638 526 16,960 16,688 272 3,671 3,649

1972 73 51,265 50,652 613 16,619 16,341 278 3,492 3,438 54

1973.74 50,286 49,490 796 15,379 15.023 356 3,312 3,257 55

1974-75 46,852 45,838 1,014 15,348 14,973 375 3.108 3,042 66

1975 76 46,33 i 44,671 i,460 16,342 15,760 582 2,521 2,755 66

1976,77 49,283 47,065 2,218 16,245 15.525 720 2,586 2,513 73

1977 78 55,654 51,945 3,709 16,398 15.533 865 2,440 2,383 57

1978 79 62,375 57,201 5,174 15,495 14,44 951 2.506 2,423 83

1979.80 68,893 g2.488 6,405 16,243 15,101 1,142 2,507 2,412 95

NOTE: AttliOugha strenuous ellort has boon made to provide a consistent sorios ot data, mmul t,hangos novo uct,uirod ovoi Umo n tho way dogioes aro classified and reportod, Any degrees
classdied In early surveys ss "Iirst.proresslonar aro included abovo with bac.hoior $ dogroes, any degrees toassilied a soLund piolossional" or Second iovol' a o Included wIM master's

degrees. Data tor all years are tor 59 Statist and tho District ot Columbia,
Sourco: Grant, W. Vance and LInd, Coorgo, Digest of Education Statistics, 1079, p. 122.

Grant, W.Snd Eldon, Leo J., Digest ol Education Statistiv, 1980, p. 122. NCES unpublishod data..



Table V-8,B: Number and percent of engineering degrees granted by level of degree
and minOrity group,-1978.79 - 1980.81
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. (pats we* not broken by any mmoilty group oxcept blacks, prlor to 1972-73, howoyer, some foreign national data was avaliablo

., Inciudos University o( eattrtó Rico ats follows:
19734980 BaChetorst,343, 9-97, 410, 339, 333, 324, 404,329..
1973,1950 Masters:713, 6,2, 7, 0, 9, 15, ,
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table V43.C: Engineering-degrees by -ourriculul'ii and level, *081

Electrical Engineering produces the most graduates-at all three degree levels followed by mechanical, civil and
chemical engineering. Although chemical engineering awarded only half the number of bachelor's degrees as did
rnechinical, the number of Ph.Ds was appramatoly the same.

.

Bachelor Master Engineer Doctor

Aerospace t. 1,587 380 10 114

Agricultural 666 157 0 52

Architectural 474 53 0 1

Bioengineering 496 184 0 54

Ceramic 291 54 0 18

Chemical 6,863 1,312 14 312

Computer 2.356 1.294 7 171

Civil 10,547 3.002 40 357

Electrical 14.558 3.762 83 503

Engineering Sciences 1 067 487 2 187

Environmental , 248 473 14 49

General 2,169 101 26 123

Industrial & Manufacturing 3,225 1.597 11 109

Marine & Naval 854 152 22 22

Mechanical 13 462 2.471 24 339

Mining 1,054 151 0 45

Materials 1,081 447 6 206

Nuclear 444 304 7 112

Petroleum 1 031 161 0 13

Other 227 69 0 6

Systems 235 432
_

5 48

Total 62 935 17,643 271 2.841

Source: Engineering Manpower Commission or the American Association of Engineering Sncletios, Inc

255



Chart V.9, A&B: Earned degrees in
psychology, by level of degree, 1951-52

to 1979.80

Since 1973.74 there has been a decline in the numbers of bachelor's degrees granted in psychology; the
numbers of master's and doctor's have leveled off.

60,000

50 000

40 000

30 000

n 20 000

10 000

9 000

8 0r:10

? 1 001)

CCO

A. Bachelor's Degrees

r) 000
77,

4 0G0

000

910,

1 000

(1973.74)

(/ I I

1957 58 1963 04 1969 70 1972 73 76 77- 18 79.
77 78 79 80

B. Master's and Doctor's Degrees

......... .........................................

1957 58

4

1963 64

Master's

S.

.

Doctor.i
(1973.74)

\
1 I L 1 I

1969 70 1972 73 76 77 78 79.
77 78 79 80

Source Grant W Vance and Elden. Leo J. Woos! of Education Statistics, 1980, p 123



-

Table V.9::Earned degteeSin.dayChology conferred by institutions of higher education, by level
of degree and by sex of student: United States, 1949-50 to 1979.80

Bachelor's dedrees
Year

Total Men Women

'Master's degrees

Total Men Women

Doctor's degrees

Total Men Women

2 3 4 5 6 7 8 9 10

1949.50 . 9,569 6,055 3,514 1.316 948 368 283 241 42
1951-52 . 6,591 3.775 2,816 1.406 1.068 340 540 467 73
1953.54 5,706 3.074 2,632 1.254 885 369 619 553 66
1955.56 5,601 3.082 2,519 973 690 283 634 548 86
1957.58 . 6,867 4,038 2,829 1,235 836 399 572 488 84

1959.60 8,061 4,773 3,288 1 406 981 425 641 544 97
1961.62 9,578 ;),798 3,780 1.832 1,269 563 781 632 149
1963 64 13,258 7.817 5.441 2.059 1.371 688 939 757 182
1965.66 16,897 10,002 6,895 2,530 1.680 850 1,046 826 220
1967.68 23.819 13.792 10,027 3,479 2.321 1,158 1,268 982 286

1969.70 33.606 19.042 14,564 4.111 2.549 1,562 1,668 1,296 372
1970-71 37.880 21.029 16,851 4.431 2.783 1.648 1,782 1.355 427
1971 72 43.093 23.159 19,934 5.289 3.259 2,030 1,881 1,414 467
1972 73 47,695 24,976 22,719 5,831 3,495 2,336 2.089 1,484 605
1973 74 5 1.821 25.705 26,116 6.588 3,971 2,617 2,336 1,645 691

1974.75 50,988 24,190 26,798 7,066 4.044 3:022 2,442 1,688 754
1975.76 49,908 22,832 27.076 7,811 4,171 3,640 2,581 1,762 819
1976.77 47,794 20,692 27,102 8.320 4,316 4,004 2,161 1110 991
1977.78 44,559 18.346 26,211 8, 160 3,919 4,241 2,587 1,621 966
1978.79 42.461 16,464 25,997 8.003 3 672 4,331 2,662 1,597 1.065
1979.80 4 1,962 15,419 26,543 7,806 3,376 4.430 2,768 1,602 1,166

NOTLAlthcfueha strenuous ellen has been made tO diovido a t.onsistent SOF 103 ul Jald, (Dow' t.hat.04 have ot.cuileu um time in the way dociees are ciaasitiod anti reported. Any degrees
claasifild hi early surveys as "first proloosIonar aro ItiCiutied above with bacheita a deureea. Otoy Joiileas,,i0be.heu aa second olutosaiunai U 501.4.41U tem are included mut mast or
degrees. Data tor all years are tor 50 States and the District el Columbia.

Source'. Grant, W. Vinco and Lind, C. George. Digest ot Education Statistics. 197 7 78, 0. 119, end U.S. Gouattnient of treaith, Eaut.ation, and Welfare, National tenlor lot Education
Statistic% rnports on Earned Degrees Conferred. <

Grant, W. arid Elden, Leo 44)1ml ot Education Statistics, 1980, p. 123. NCES unpublished dots,



Chart V10, A&B: Earned degrees in
sociology by level of degree, 1951.52

to 1979.80

The numbors of both bachelor's and master's degroe n sociology hare docliged sinco 1973 74 Tho
number of doctor's degrees appears to be slightly.
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'Table V-10: Earned 'degrees in sociology conferred by instituttqns of higher education, by level,
. of degree and by sex of student: United,States1 `949-50 to 1979-80

Year

1

Bachelor'skiegrees

Tota Men Women

2 3 4

MasterN degrees

Total Men Women

5 6 7

Doctor's-degrees

Total Men Women

8 9 10,

1949,50 t 7.870 3.837 4,033 552 373 179 98 80 18
1951-52 6.648 2,967 3,681 517 3% 131 141 121 20
1953.54.5 5.692 2.383 3.309 440 323 117 184 156 28
1955.56 5 878 2,635 3,343 402 275 127 110 141 29
1957-58 6,568 2.9711 3 596 397 258 139 150 122 28

1959,60 7 147 3,162 3 985 440 327 113 161 135 26
1961.62 8,120 3,606 4.514 578 422 156 173 147 26
1963,64 Vt 10 943 4,437 6.506 646 466 180 198 169 29
1965.66 15.038 6,104 8,934 981 680, 301 244 208 36
1967.68 21,710 8,469 13.241 1 193 790 403 367 299 68

L .

1969 70 30 436 12,362 18.074 1 813 1 138 67o 534 430 104
1970,71 33.263 13.610 19.653 1 808 1 1.31 677 574 455 119
171 72 35.216 15 231 19.965 1.944 1,191 753 636 500 136
lg12 15 436 15,580 19.856 1 923 1,146 777 583 429 154
1973 74 35,491 15,199 20,292 2 196 1.327 869 632 45' 177

1974 75 , 31 488 13,209 18,279 2.112 1 304 4808 693 484 209
1975 76 27.634 1,1,245 46 389 2,009 1,165 844 z 729 511 218
1976.77 24,989 9.802 15,187 1 830 1,018 812 714 480 234
1977 78 22.750 8 322 14,428 1 611 878 733 599 376 223
1978 79 20.285 7.037 13,248 1 415 745 670 612 391 221
1979.80 18.881 6,270 ' 12 611 *4-341 667 674 -33 355 228

NQTE.Although a strenuous of fort has bean made to provide a consatenl selles al data, .hange& have bccaaed aver ..me at the wily o&wees are ciassared and feta:dud. Any degrees
classified in early t urveys as 'first professional are dmiuded above with bacheiv Jetliner., any Jewett& c labor hed a& second pi ttlebbKatai or second tovel are incrudocl with master
dogrees.,pata for all years am foi 50 States and the District of Columbia.
Source. Grant, W. Vance and Lind, C. George, Digest of Education Statism% 14. 70, p 118 an U 5 Department el Medan. 5ducatanc and Vietta;e. NaLnal Center lor EduLation
Statistics, reports on Earned Dogmas Col:tarred.

Aro!. W. and Elden, Lao Olgast of Education Statistics. 1980, D 124 NCES tin:ruble:hod data

'156'

2 6 7
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Chart V-11: Earned degrees in
mathematics and science education, by

level of degree and by sex, 1979-80

-

Women obtain more degrees in mathematics education at the bachelor's and master's levels than men.
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t'able 1/-11: Earned degrees in mathematic; and science education, by level of degree and sex, 1979-80

TiPe
Bachelor s degree', Master s degrees Doctor's degrees

Total Men Women Total Men Women Total Men Women

,

Pvtitt.orr, . 832 338 494 517 212 305 38 23 15

lt or, 725 327 398 591 328 263 73 50 23

Source U S Department ol Hoaltn. Education and Welfare, National Center for Education Statistics, Exned Degrees Contenod. 1979 80 p 21
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Chart V-12: Percent dist,,oution of
earned bachelor's degrees by field,

1968-69 to 1988-89

The most significant trend in the percent distribution of bachelor's degrees is the projected decrease in
mathematics and statistics between 1938 69 and 1988 89 and the rise of computer and infprmation
science as a discipline.
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Chart V13: Percent distribution of
earned master's degrees by field,

1968.69 to 198889

The most significant trend in the percent distribut.on of masters degrees In the sciences is their overall
decline, between 1968-69 and 1978-79 and a slight projected increase by 1988-89.
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Chart V.14: Percent distribution of
earned dr,ctors degrees by, field,

1968.69 ,to 1988.89

The most significant trend in the percent distribution of doctor's degrees in the sciences is their overall
decline, between 1968-69 and 1978-79 and a further projected decline by 1988-89. This decline is led,by
physical sciences, engineering, and mathematics and statistics.
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Table V-12, 13, 14: Percent distribution of earned degrees, by field of study and level: 1968-65 to 1988-89

A. Social sciences B. Humanities

Year

(1)

Total
social

sciences

(2)

Social
science

(3)

Psy-
chology

(4)

Public
affairs

and
services

(5)

Library
science

(6)

Total
humanities

(7)

Architec-
tut e and
environ-
mental
design

(8)

Fine
and

applied
arts

(9)

Foreign
language

(10)

Communi-
ca tions

(11)

Bachelor's

1966-69 23 6 19 0 4 0 0.5 0 1 8 4 0 5 4 3 2 9 0 7

1978 79 21 1 12p 4 9 4 1 0 1 9 4 1 0 4 3 1 2 2 9

1988-89 17 5 8 6 3 8 5 1 to 10 2 1 0 4 2 1 0' 4.0

Master's
4

1968,69 16 6 8 5 1 9 3 1 3 1 7 2 0 6 3 8 2 4 0 4

1978 79 15 8 4 9 2 7 6 2 2 0 5 9 1 0 3 0 0 8 1 1

1988-89 17 9 3 6 3 4 9 3 1 6 6 0 0 3 2 0 6 1 2

Doctor's

1968-69 17 7 113 5 8 0 5 0 5 3 tY 1 2 6 2 5 1

1978 79 21 3 11 6 8 2 1 3 0 2 5 1 0 3 2 2 2 0 0 6

1988-89 21 5 10 9 8 4 of 1 9 0 3 5 1 0 3 2 6 1 5 0 7



Table V-12, 13, 14: Percent distribution of earned degrees, by field of study and level: 1968-69 to 1988.89 (cont.)

C. Natural sciences and miscellaneous fields

Total
natural

sciences Mathe. Computer
and matics and Agricul. Bust-

miscella. and . info! Phys. Bio. ture and Health Ac. ness and
neous statis. ma don Engi ical logical natural pro- count. manage. Edu.

Year Holds tics sciences neering sciences sciences resources fessions ing ment cation

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 (11) (12)

Bachelor's

'968 69 54 ti 3 7 0 1 5 1 2 9 4 8 1 5 2 8 2 7 10 2 20.4
'978-79 57 5 1 2 0 8 6 2 2 5 "I 1 2 5 6 4 4 7 1.3.2 14.3
4968 69 59 4 0 9 I 7 2 2 8 2 ,3 2 8 2 4 q 16 7 8.2

Masters
,

1968 69 617 1 3 0 0 5 7 9 3 0 1 0 1 3 2 1 0 7 9 4 36.2
i 976 19 71 7) 1 3 1 0 5 2 1 8 2 2 1 3 4 7 1 1 14.8 37 9
1988 89 ci 6 (.; 8 1 4 5 4 2 0 2 2 1 7 6 5 1 3 16 4 30.3

Doctor's

19r.)8 69 68 0 4 '.! 0 2 12 9 14 7 11 7 3 4 1 1 0 2 1 9 18.3
1'3.'8 79 2 3 9 6 7 3 9 5 /0 c,,. 3 1 2 1 0 2 2 7 23 4
1988 89 01 1 2 0 C, 6 7 : 8 8 9 9 3 8 2 5 0 1 2 8 23 4

Oleo than tOotit
'NOTE, Doti Are lot 54 Slain District of Columbia tot all yeaiu
Source*, Frankc Martin M Prolopfloos of Educaton Suifisnos to 19813-89, pp 6365



Table V.14 13: Earned bachelor's degrees for selected fields

Trends in tho distribution of earned bachelor's degrees have roughly followed the projected majors of entering
freshmen, with a time lag. Engineering and business have grown, while humanities, social sciences (Including
education), and mathematics have declined.

(Degrees in thousands)

Arc.a 1960 61 1965.66 197Cs 7/ 1975 76 1979 80*

Hurninitie$ aro ReAted
Ftetd, d7 140 140 129

Soca Sc.ences am:f
FO.:SafeJ F 136 226 38.! 369 '323

bu wl t:!Ss ..1:1,/ `..1.v.I.Age.rnent 56 b4 16 143 174

N.ator al Sc .2,.._,. To;
friOalo c'o,is 111 126 /72 216 23

16 2! 0. r.,4 56

8

-1,-!ert-14 36 36 5,"i 46 .4

"..1 wt. .,. it, . 4%1
13 20 25 16 9

S ,e1-,,,,, 15 17 21 21 24

'WO 60..31W:0141N 2rd WO, di addition to those listed
Sowi:o Ptotect.oris of Edue3tron StatiAos to 198743$

7 8

Table V-14 C: Specialization of earned bachelor's degrees
in mathematical sciences

From 1975 to 1980 earned bachelor's degrees in mathematics, statistics, and secondary
teaching decreased by 42%. Computer science degrees increased by 145%. In univer.
sitles 83% of computer science degrees are from computer science departments; in
public colleges the fraction is 56%. However, many public collages have joint
mathematics and computer science departments.

(Numbers of bachelor's degrees)

'41 l0. .,

LAW

ti _y f'

MItliffrfifitif
f twi '..4tChnq

OH 6.r

Arir!..1 1174 75 1979 80
_

17 713 10 160
467

.5 636 6 911
70 146

886 801
4 778 1 752

164 580

Ondery,31,631t, Matrtuenal,H Scsences t, U AtersrInIs Fo.r YPar Co(legts and Two-Tear Colleges%
194)19/.31 jou, T F .1'd Woc40 H Frorrong Conference) Board on Malt4matscat Sorontes, 1951

27,9
163
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Otart V-15: Bachelor's dégreesin
sciende earned by women, 1951-52

to 1979.80

Except in sociology and mathematics, women have sten Thy increa.,ed their number of bachelor's
degrees" in science.
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Table V-15: Bachelor's degres in science earned by women, 1951.52 to 1976-80

Year
Biological Physical

IMychology sciences Sociology MatheMatics sciences' Chemistry Engineering Physics

1951-52 0 2,816 2,882 3,881 1.322 1,319 1.089 60 106

1953.54 2,632 2,569 3,309 1,361 1,254 1.945 65 75

1955.56 2,519 2,908 3,343 1,518 1,484 1,171 76 101

1957-58 2.829 3,149 3,596 1,,962 1.658 1.297 109 141

1959.60 3,288 3,922 3.985 3,106 1,994 1,580 142 16g

1961-62 . ..e. .... .. 3,780 4,779 4,514 4,239 2.1'23 1.692 121 188

1963.64 5,441 6,402 6,506 5,968 2,412 1,886 151 232

1965.66 .. 6,895 7,548 8,934 6,651 2,307 1.776 143 223

1967-68 . 10,027 8,840 13,241 8,731 2,641 1,932 209 293

1969-70 14,564 10 385 18,074 10,265 2,917 2.066 330 327

1970.71 16,851 10,410 19,653 9,432 2,953 2,037 400 342

1971-72 . .. ........ .. 19,934 10,970 19,985 9,269 3.081 2,057 526 320

1972-73 . , .... - , 22,719 12,597 19,856 9,271 3,070 1.920 613 310

1973-74 , . 26,116 15,095 20,292 8,844 3,504 2,085 796 334

1974-75 ...... 26,798 17,129 18,279 7,595 3,786 2,339 1,014 359

197576 .... 27.076 18,755 16,389 6.509 4,112 2,472 1,460 388

1976.77 27,102 19,387 15,187 5,393 4,501 2,556 2,218 358

1977-78 . 26,211 19,797 14,428 5,171 4,896 2,797 -3,709 369

1978-79 . , , . .. , , . , 25,997 19,655 13,248 4,907 5 222 3,051 5,174 399

1979.80 .. 26,543 19,542 12,611 4,816 5,546 3,182 6,405 434

I ./_---
lincludes degrees In anatomy, bacterlolog:, biochemistry, biology, botany, entomology, physiology, zoology, and othei biological sciences

'Includes degreos contorted In statistics.
'includes degrees in ustiononny,, cheinislih geology, metallurgy, meterology, physics, and other physical sciences
Source. Grani.W. Vance and Lind, C. George, Digist of Education Statistics, 1979, pp.120-22, 1917 18. pp. 118 ia. anO u S. papal truant ul health,Edu.atiun and VVoltaie,Nat.unal Centat tot
Edunatlen StalfstIcs, repOrts on_Earned Dogrees.Conforroth tOlD., 1980 99,020.24.

1

ilOTE.Although a strenuous effort has been mado,tOprovidea cOnstatent sofas ot data, minoi t.hanges nave v..uliod uvol tau ii itir. way kteuieoa aro 6,ass,lied aia.1 lop,'tad 'Any dogmas
classified Mean)/ surveys as 'first prolossionat' aroinciuded abovo with baptetor a degroei, apy degrooa Glar,lied ds set.vtiLl piutessiulidi al sei.,vird I 0 we I WO int,lu, ed with master s

degrees: pate for all years aro tor 50 Statii and th ()Istria of Columbia,

282

t.



.Chart V-16; Master's degrees in science
earned by women, 1951-52 to 1979.80*
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1 ,

Except in ma hamatics, chemistry, sociology, and physics, women have steadily,increased their number
of egrees in science.
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Table V16: Master's degrees in science earned by women, 1951.52 to 1979.80

.

'ear Psychology
Biological
science ,Sociology Mathematics'

Physical
sciences' Chemistry Engineering Physics

1951-52
..... 340 399 131 139 224 167 18 35

1953.54 .. 369 323 117 127 177 126 15 29
1955.56 . 283 380 127 179 220 129 19 23
195758 - ..... 399 404 139 240 271 167 20 25
1959.60 . 425 486 113 335 327 203 26 35

1961.62 . . . ......... .563 660 156 501 384 239 40 62
1963.64' 688 948 180 686 406 275 34 66
1965.6'3:- 850 1,147 301 1,000 525 347 76 80
1967.68 1,158 1,547 403 1,328 630 402 99 45
1969-70 .. . 1,562 1,825 675 1,670 842 473 172 157

, -

1970.71 1,643 1,923 677 1,518 846 488 185 150
1971-72 .. . ....... 2,030 2,014 753 1,543 883 500 272 159
197273 2,335 1,909 777 1,503 843 464 278 113
1973-74 2,617 1,997 869 1,497 876 464 356 135
1974.76 3,022 1,963 808 1,422 838 406 375 124

1975.76 3;640 2,085 814 1,310 318 377 582 132
4,004 2,396 812 1,299 381 443 720 126

1977-78 4,241 2,406 733 1,145' 941 441 865 123
1978.79 ... , : ........ ...... . 4,331 2,566 670 1,051 990 445 951 135
1979.80 .. . ......... 4,430 2,412 ,. 674 1,032 971 444 1,142 118

7 ,

'Includes degrees in anatomy, bactertotogy,, biochemistry, btology, botany, entomology, phystolOgy, zoology, and other blulogt..dt s..tenctis
;Includes degritos,conferred In statlstics. .

'Includes degrees In astronomy, chemistry, geology, metallurgy, metelotegy, physics, and other physical sciences.
SourckGrant, W. Vance and wad, G. George, Digest of Educallon Stahstics, 1979, pp. 12042, 1977 78, pp. I id. ,$,raudo b. DepdiliTicha ut Mont.., E.out..tuundih.1Woilato, National Contw tot
Education Statistics, moons on Earned Degrees 9onlorred; 1810...1989, p.,120-124.., .

'NOTE.Allaough a strOnuou3 of ton has Coen made ro proVide a consistrint Series of data, Minot chanyub h-4 re vw,utio0 4., vel taw iis VIC: way Juviimo aiu wa,,,Ifed aou lupwi Old, Any Julji0U4
classified In arly surveys as first Professional are included above voila bachelor 3 degrees, any Jogroub utasSitled as Sek,if.a VIvIOSSivrba, ui sewii.,3 level argr,..,ovu'u n,',.r.a.,tc; .
degrees'. Data tor all years aro for 50 States and the District of Colorable,

i-
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Chart V-17: Doctor's degrees in science Women have steadily increased their number of doctor's degrees in all areas of science.
earned by women, 1951-52 to 1979-80
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Table V17: Doctor's degrees in science eamed by women, 1951-52 to 1979.80

Year Psychology
Biological
soence Sociology Mathematics'

Physical
sciences Chemistry Engineering Physics.

<

1951.52 73 84 20 11 57 45 3 9

1953.54 .. ......... ........ . '66 100 23 14 61 45 6
195565 86 117 29 10 68 52 8
195758 , . ..... .... , .. .. §4 138 28 15 66 49 4 9
1959.60 ..... , ..... .......... 97 119 26 18 62 48 3 10

1961.62 ... , ... ......, ..... 149 159 26 04 87 69 4 12
1963.64 , ........ ...... 182 193 29 29 113 92 7 11

1965.66 , ... , ..... ..... ..., 220 305 36 57 131 91 ,9 21
1987.68 286 439 68 52 188 139 12 26
196970 .... , . , . , . . 372 469 104 96 235 166 24 37

1970-71 .... . .. , ..... ., 427 595 119 93 246 173 23 43
1971-72 , ........ ... ... . 467 622 136 89 273 193 22 43
1972-73 , . . . ... . 605 710 154 102 268 178 54 51
1973-74 . 691 699 177 100 253 173 55 49
1974.75 .- .,. .,. . 754 743 209 110 301 204 66

.."
52

1975.76 .. 819 729 218 94 299 196 66 45
1976-77 ..... .. .. 991 726 234 109 319 187 73

i
55

1977-78 . _ . ..... . . 966 798 223 124 312 203 57 49
1978.79 1,065 906 221 122 350 230 83
197980 , 1,166 946

0 228 100 384 258 95 63

Includas degreos in anatomy, bacteriology, biochemistry. blotogy, botany, entomology. physiology, ZOOIUdy. and odic. bioiugiLat sLionLos

'Includes degrees contorted In 5t01151153,

'Includos degres In astronomy. ohoallStry, get/logy. motallurgy. moterology. Physics, and other physical SCIODC03.
ioureO. Grant, W. Vance and Lind, C. Goorgo, Digest ot Education Statistics, 1919. pp. i29.22. 1911 18. pp. i19, u.s. Lc dItmeIJ u -Itiado, Edta,ativa and YStataw, Nauunai Cogitol tca
Education Statistics, reports on Evned Domes Contorted. 1ST, 1980, pp. 12024.
NOTE. Although a strenuous triton nos Oeen macro to ',royal() a consistent semis O. data. (canal cranaoes nava vvoe limo oi/ 155 way duwous u aeu j, uovilet), Auy dolorous
515531110d in early stiPloy3 55 (lilt protossionak are inciudod aboyo,wlin 55C5Olur 5 4410050114 tliNletia Aola*.s.cow di 401,IlidiU11151 ina.adad with raostei
dogmas. Data for all years aro tor 50 Statos and the OfstrIct ci Columbja. a
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Chart V-18: Percent of bachelor's
degrees in science earned by women;

.195152 to 1979-80

As a percent of total bachelor's degrees, the female share continues to grow In every scientific disci-
pline. The relative position of theJlelds is stable; however, sociology and psychology have had and con-
tlnoe to have the most degrees, physics and engineering, least.
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Table V-18: Percent of bachelor's degrees in science earned by wonien, 1951-52, 1979-80

1951-52 197 58 1963,64 1969 70 1972 73 1975 76 1977 78 197980

Mathemmcs 28 1 . 28 4 32 37 4 40 2 40 7 4 1 1 ' . 42 2'',

PhysiCS 4 7 4 4 4 7 6 1 7 0 10 9 10 9 12 I

Prpisicas sc lonco,, 10 8 11 6 13 8 13 6 14 8 19 1 21 3 23 9

Bo ilogiGal 4,;-.Tru.---; 26 0 22 0 28 1 27 8 29 6 34 6 38 4 42.2

Psy,'. Wow 42 7 41 1 41 t; 43 3 47 6 54 2 58 6 63 3

Sortioloco 55 3 54 7 59 4 59 3 56 0 59 3 63 4 66 7

Encltrieering 2 3 4, 7 1 2 3 1 6 7 9 3

Cherntstry 160 18 6 19 5 17 9 19 0 22 4 24 7 28 6

Computer .%
Information ScierIc'es 1 t

ts t 12 9' 14 9 19 8 25 7 30 3

'Called Computer Science & Systems Analysts In 196940
Mato not colleced.

28 a %MCC Nationaqiclunce Foundation, Office ot Program integration, unpublished ash) +MCI on. want, w. vanw and Lind, C. Geurgo, Li:gent of Education Statistics, :979. pp 12022.
197?-78, op. 1181and Grant, W yence and Eldon. Leo J. Digest of Education Statistics, 1980, pp. 120.124 nd Unpublished NCES Data.
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/-
Chart V-19; Percent of master's degrees
in science earned by woMen; 1451.52 to

," 1979.80

Weirees share of total master's degrees Is at its all time hi-o, for every scientific discipline.

55

50

45

40

A

Psybhology\
......0°. 00.0

.-S-OZIogy

5 .......-0 """-"... "... Biological Sciences
0.0 iii..------"""rn ........ ....

..- ... 70.....roi ...... ., ... /
30

...,-.--1....wire
.....,

.....

...

25
,i. .%..>. VirIlagil----

"--- Mathematics Chemistry . ......

2
....,"'"*"...-..w.

.... ; .. ... ..... ********************************** *****************

\

** 7
'''.....! Info ational Sciences

Comp &

W. SWIM MM.

....., awe lims . ,..y& ,601.1 0 WNW =1 III 111121M III, OnnooliNMI ma.........."." a".

i

Physics......

Engineering .,..: .............. ' .. ....... :-
t 1 .

15

10 -

.....;..........r

00

isvoimoseImonIMISOUOINISIMIlleIMINU......'

"
1951-52 1957.58 1963-64 1969.70 1972-73 1975.76 197778 197980

t
Table V-19: Percent of master's degrees in science earned by women, 1951-52 to 1979.80

1951 52 1957 58 1963.64 1969.70 1972 73 1975.76 1977.78 1979-80

Matherwics 17.3% 19 4"0 19 1% 29 6% 29.9°0 34.0% 33,9% 36.1%
Physics .. 4.0 3 1 3 6 7 1 6.5 9,,1 9.3 9.7
Physical s'llences 7 3 8 9 8 9 14.2 13.5 15.0 16.9 18.6

Biological sciences 17 3 21 8 28 8 31 5 30.5 31.7 35.4 37.1

Psycholog'Y 24.2 32 3 33 4 38 0 40 1 46 6 52 0

Sociology . 25 3 35.0 27 9 37 2 40 4 42 0 45.5 50.3

Engineering 4 3 .3 '1 1 I 7 3.6 5,3 7,0

Chemistry 11 9 9.7 17 6 22,4 20.9 21 1 23.2 26,1

Computer &
Inlornation Sciences t t t 9.3' 10,6 . 14.5 18.7 20.9

'Celled Computer Stence & Systeins Analysts In I969.70,
t Data not collected.
soutue. Netwnat Science Fminciauon. Office ot Program integration, unpubnahecl data nasod an. Giant, W. vamp and Lind, C. George, Digost ol Education Statistics, 1079; pP.
197118, pp. 1180 and Grant, W. Vance and Elden, Leo J. Digest of Education Statistics, 1080, pp,'120-124 and Unpubllehed NCES Cala,



Chart V-20: Percent Of doctor's degrees
in sciande earned by woinen, 1951-52

to 1979-80

As a percent of total doctor's,degrees,1he female share Is now at an all time high,for every scientific
discipline, except computer and information science.
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Table V-20 A: Percent of doctor's degrees in science earned by women, 1951-52 to 197980

1951-52 1957 58 1963.1.4 1969-70 1972 73 1975-76 197' 78 1979.80

Mathematics 5.3'''e 6 1^ ., 4 7', 7 8" . 9 6' , 11 00 15 4" 0 13 800

Physics .. 1 9 1 9 1 4 2 6 3 8 4 5 5 6 7 6

Physcal sciencest . 3 3 4.0 4 7 5 4 6 7 8 7 10 0 12 5

Biological sicence3 11 0 12 3 11 9 14 3 19 5 2145 24 1 26.0

Psychology 13.5 14 7 19 4 22 3 29 0 31 7 37 3 42 2

Sociology 14 2 18 7 14 6 19 5 26 4 29,9 37 2 39 1

Engineering 7 6 4 7 1.5 2 3 I 2 3 3 8

Chemistry . 4 A 5.2 7,2 7 7 9 5 12 1 13 9 16 6

Computer &

Information Sciences I I I 1 9 7 7 9 4 7 7 11 2

Taljed ComPuter Sclonco & Systems Analysis In 1969-76.
Mats ngt cblicicted.
lincludes physics and chemistry.
iollfee. National Scionee Foundatidn, office of_ Program Integration, unpublished data based un, Giant, W, wince and Lind, C Geolgo, Digast of Education S1ansin.4.-1979. pp, 120 22.
/977-78,,pp`.11849 andbrant, W. Vance and,Eldon;Leo'Ll, DIgest ol Education SiatistIcs, 1980, pp. 120.124.. .
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Charts V-21, A, B & C: Percent of
bachelor's degrees in science earned

by minorities and by field, 1978.79

Minóritlea earn more degrees in psychology and social sciences than in physical sciences. American
Indians earn degrees in an amount more representatiye of their share of the population than do blacks

-or Hispanics.

Percent of
12 0.6 U.S. population

11

10

Estithated
percent of

U.S. population*
is 1t6% ,

0.5

is 0.4%
Estimated
perceht of

U.S. pepulation*
is 5,6%

0 4

0.3

4, 0.2

3

2 0.1

1

0

A. Blacks

0

Q.

B. American Indians

Eitc

C. Hispanics

co
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Table V-21: Percent of bachelor's degreesin science earned by,minorities, by field, 1978-79

All
Fields Science Psychology Computer Mathematic* Biology Engmeering Physics

Blacks 6 6 8 4 7 6 6 0 5 6 5 1 3 1 3 1

American
Indian .. .. 0 4 0.5 0,4 0 1 - 0.4

.
0 3 0..t ' 0 3

HisPanIc ... 3.3 3.6 4.1 2.5 2 5 3.7 2.7 2.2

SourceThis table was (leaved from various National Center for Education Statistics Reports.

'1

Table V-22: gegrees granted by all higher education institutions, by science and engineering field and
minority status (excluding norkesident aliens) 1975-76 and 1978-79

A-1: Bachelor's Degrees - Minority StatuA within Field

Black. Amer Ind I Asian or White,
- <Total Non-Hispanic Alask Nat Pacific Is Hispanic Non.Hispanic

75.76 N\78-79 75 76 7879 75,76 78-79 7576 78,79 75-76 78 79 75,76 78-/9

NNo 978,432 911,637, 58.093 60,301 3,482 3,410 10,994 15.542 17,801 29,719 888,062 802.665

All Fields '0 100 0 100 0 5 9 6 6 0 4 0 4 1 1 1 7 1 8 3 3 90 8 88.0

Biological 53,341 48,674 .228 2.491 140 149 1,200 1.464 858 1,825 48.915 42,745

Sciences 100 0 100.0 42,
N

5 1 0 3 0 3 2.2 3.0 1 6 3 7 91 7 87 8

Computer 8, 5,382 8,392 322 N-N, 507 7 11 122 263 ' 87 207 4,8,14 7,404

Information Sci 100 0 100 0 6 0 ,6 0 0 1 0 1 2 3 3 1 1 6 2 5 90 0 88.2

42,526 58,003 1,317 1,775 150 164 963 1,858 837 1,555 39,259 52.651

Engineering 100 0 100 0 3 1 3 1 N 0 4\ 0 3 2 3 '3 2 2 0 2 7 92 3 90.8

20.706 22.659 624 704 '52 63 308 439 284 495 19,428 20,958

Physical Sciences 100 0 100 0 3 0 3 1 0 3\ 0 3 1 5 1 9 1 4 2 2 9:s 8 92.5
N

15,582 11,534 781 652 54 41 307 324 243 288 14,197 10,229

Mathematics 100 0 100,0 5 0 5 7 0 4 0 4, 2 0 2 8 1 6 2 5 91.1 88.7

49.378 42,561 5,131 3,218 191 177 593 781 1,243 1,737 44.220 36,648

Psychology 100 0 163 0 6 3 7 6 0 4 0 4 ,2 2 1 8 2 5 4 I 89.6 86.1

124.712 107.604 10,716 9,050 509 498 1,345 1,621 2,992 3.912 109,150 92,517

Social Sciences 100.0 100,0 8 6 8 4 0.4 0.5 1.1 1 5 2 4 3.6 87.5 86.0

Sourcom All tables In this series derived by Joel Aronson from various National Center for Education St311311CS l'OPOrt5.



Table 1/.28: b\egrees granted by ell higher education institutions, by Science and engineering field and
minority states OxOluding non.fesident' aliens) 1975.76 and 1978.79

A2: Bachelor's Degrees - Field within minority status

Total
Black. Amer. ,Ind.1

Non,Hispanic Alask. Nat

75.76 78-79 75.76 78-79 75.76 78.79

No. 978,432 911,637 58,093 60,301
All Fiels . l'o 100 0 100.0 100.0 100.0

,
8iologick, 53,341 A8.674 2,228 2,491
Sciences. , .. 5.5 5.3 3.8 4.1

Computer & 5,382 8,392 322 507
Information Sci . 0,6 0.9 0,6 0.8

42,526 58,003 1,317 1,775
Engineering 4.3 6.4 2.3 . 2.9

20,706 22,659 624 /04
'Physical Sciences 2.1 2.5 1.1 1.2

15.582 11,534 781 652
Mathematics 1.6 1.3 1 3 1 1

49,378 42,561 3,131 3.218
Psychology . .. . 5.0

,-,

4,7 5 4 5.3

, 124,712 107,604 10,716 9,050
Social Sciences . . 12.7 11.8 18,4 15.0

Total (",., Seience
and Engineering , , . 31.8 32.9 32.9 30.4

3,482 3,410
100.0 100.0

140 149
4.0 5.3

7 11

0.2 0.3

150 164

4.3 4.8

62 63
1,8 1.8

54 41

1.6 1.2

191 177

5,5 5.2

509 498
14.6 14.6

32.0 33.2

Asian or
Pacific Is. Hispanic

White,
Non-Hispanic

75-76 78-79 .75-76 -78.79 , 75-76 78-79

10,994 15,542 17,801 29,719 888,062 802,665
100,0 100.0 100.0 100.0 100.0 100.0

1,200 1-,464 858 1,825 48.915 42,745
10.9 9.4 4,8 6.3 ' 5.5 5.5

122 263 87 207 4,844 7,404
1.1 1.7 0.5 0.7 0.6 0.9

963 1,858 837 1,555 39,259 52,651'
8.8 12.0 4,7 5.2 4.4 6.6

308 439 284 495 19,428 20,958
2.8 2.8 1.6 1,7 2.2 2.6

307 324 243 288 14,197 10,229
2.8 2.1 1.4 1.0 1.6 1.3

593.. 781 1,243 1,737 44,220 36,648
5,4 5.0 7.0 5.8 5.0 4.6

1.345 1.627 2,992 3,912 109,150 92,517
12.2 10 5 16.8 13.2 12.3 11.5

44,0 43.5 36.8 33.9 31.6 32.8

Sourcest All tables In this series derived by Joel Aronson from various National Center for Education Statistics reports.
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Table V24: Degrees granted by all higher education institutionsrby'science and' engineering field and
minority status (exclud(ng non;resident aliens).:1975;76 and 197879

Ei: Master's Degrees - Minority Status within Field

Total

75-76 78-79

Black,
Non-Hispanic

75-76 78.79

'Amer. Ind,/
Alas!. Nal.

75-76 78.79

Asian or,
Pacific Is

75-76 78-79

Hispanic

75 76 78-79

White,
Nom Hispanic

75 76 78-79

No 295,363 281,811 19,906 19,422 774 999 3,861 5,519 5 158 6.470 265,664 249,401
All Fields," 100.0 100.0 6.7 7.0 0 3 0.4 1.3 2,0 1 7 2,3 h9 88,8

Biological 6.191 6.415 206 217 15 16 124 205 55 115 5,791 5,852
Sciences . 100.0 100.0 3,3 3.4 0 2 0 3 2.0 3.2 0 9 1 8 93.5 91,4

Computer & 2.235 2,528 54 65 7 16 66 149 15 25 2.093 2,273
Information Sm. 100.0 100.0 2.4 2.6 0 3 0 6 3.0 5 9 0 7 1.0'' 93.6 89.9

12.561 11 417 208 246 38 24 487 850 219 215 11,609 10,802
Engmeering 100.0 100.0 1 7 2 2 0 3 0.2 3.9 7 4 1 7 1 9 92/ 88,3

4,776 4,713 127 86 9 29 138 160 53 65 4,449 4,373
Physical Scienc es 100.0 100,0 2.7 1.8 0.2 0.6 2.9 3 4 1.1 1,4, 93.2 92.8

3,562 2.571 119 71 8 8 93 104 51 34 3,291 2,352
"Mathematics 100.0 100 0 3.3 2.8 0 2 0 3 2 6 4.0 1 4 1.3 92 4 91.5

7,624 7.852 409 476 14 20i*' 88 87 183 1 )1 6.930 7.078
Psychology 100 0 100 0 5.4 6 1 0 2 0 3 , L2 1 1 2 4 2,4 90 9 90.1

14.625 11A23 858 748 37 45 193 236 278 276 13,259 10.118
Social Sciences 100 0 100,0 5.9 6 5 0 3 0 4 1 3 2 1 1.9 2.4 90 7 88.6

SOUrCps: MI tablas In thi's series derived by Joel Aronson from vedious National Center for Education Statistic:. reports



Tabie V-45: Degrees granted hy, all higher education institutions,by science and engineering field and
minority status (excludjng non-Ketident aliens) 1975-76.and 1978-79

13,2; Ma.T.et's Degrees - Field within Minority Status

Black. Amer. Ind./ Asian or White,
Total Non-Hispanic Alask. Nat. Pacific Is Hispanic Non-Hispanic,

.

75-76 78-79 75-76 78-79 75-76 78.79 75-76 78-79 7576 78-79 75-76 78-79

No 295,363 281,811 19,906 19,422 774 999 3.861 5.519 5,158 6,470 265,664 249,401

All Fields 100.0 100.0 100.0 100 0 100.0 100.0 100.0 100.0 100 0 100.0 100.0 100,0

Biological 6,191 6,415 206 217 15 16 124 205 55 115 5,791 5,862'

Sciences . 2 1 2.3 1.0 1.1 1.9 1.6 3.2 3.7 1.7 1 8 2.2 2,4

Computer & 2.235 2.528 54 65 7 16 66 149 15 25 2,093 .2,273

Information Sci 0.8 0,9 0.3 0 3 0 9 1.6 1,7 2.7 0.3 0.4 0.8 0.9
f

12,561 11,417 208 246 38 24 487 850 219 215 11,609 10,802

Engineering . 4.3 4.1 1 0 1 3 4 9 2.4 12,6 15.4 4.2 3.3 4,4' 4.0

4.776 4,713 127 86 9 29 138 160 53 65 4,449 4,373

Physical Science3 1.6 1.7 0.6 0 4 1.2 2.9 3.6 2.9 1.0 1.0 1.7 1,8

3,562 2,571 119 71 8 8 93 104 51 34 3,291 2,352

Mathematics 1 2 0 9 0.6 0 4 1.0 0.8 2.4 1.9 1.0 0,5 1,2 0.9

7,624 7,852 409 476 14 20 88 87 183 191 6,930 7,078

Psychology 2.6 2.8 2.1 2 5 1,8 2 0 2.3 1.6 3.5 3.0 2.6 2,8

14,625 11,423 858 748 37 45 193 236 278 276 13,259 10,118

SPcial Sciences 5,0 4 1 4,3 3 9 4.8 4.5 5.0 4,3 5,4 4.3 5.0 4.1

Total Science
and Engineering . 17,6 16.8 9.9 9,9 16 5 15.8 30.8 32.5 17 1 14 ./ 17.9 16.9

'
,Soutcss., All table* in this series derived by J001 A10n3011 from various Nationat Center for Education Statistics report*.

A
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Tablelf-26; Degrees granted by all higher education institutions, by science and engineering field and
minority status (eicluding nonresident aliens) 1975.76 and 1978-79

01 Doctor's' Degrees - tylinorIty Status within Field

Total

75 76 78-79

Black,
Non-Hispanic

75-76 78-79

Amer. Ind /
Alasx. Nat.

75-76 78-79

Asian or
Pacific Is

75 76 78-79

Hispanic

75 76 78-7.9

White,
!Ion-Hispanic

7576 78-79

No 30,056 28.774 1.164 1.2es 93 104 541 811 383 453 27,875 26,138
All Fields 100.0 100.0 3,9 4.4 0 3 0 4 1 8 2 8 1 3 1.6 92.7 90.8
Biologicai 3.046 3,205 43 47 4 6 84 127 22 34 2.893 2,991
Scicnces 100.0 100 0 1 4 1 5 0.1 0 2 2 8 4 0 0 7 1 1 95.0 93.3
Computer d, 198 188 4 1 - 4 8 1 1 192 175
Information Sci 100 0 100.0 - 2 1 0 5 - 2 0 4.2 0 5 0.5 97.0 93.1

1,822 1,635 17 25 3 2 117 183 16 22 1,669 1,403
Engineenng 100.0 100 0 0 9 1 5 0 2 0,1 6 4 11 2 0 9 1 3 91.6 85.8

2,860 2,617 31 48 8 8 85 121 27 2-5 2,709 2,415
Physical Science . 100 0 100 0 1 1 1 8 0.3 0 3 3 0 4 6 0 9 1 0 94,7 92.3

696 568 8 13 1 - 20 29 11 6 656 520
Mathematics

.,
100 0 100,0 1 1 2 3 0 1 2 9 5 1 1 6 1.1 94.3 91.5

2.495 2,588 62 111 4 10 20 23 39 64 2,370 2,80
Psychology 100 0 100.0 2 5 4 3 0 2 0 4 0 8 0 9 1 6 2 5 95.0 92.0

3.661 2,931 110 132 8 I/ 37 65 40 .39 3,466 2,678
Social Sciences' 100.0 100 0 3 0 4,5 0 2 0 6 1 0 2 2 1 1 1.3 94 7 91,4

$ourCOs Ii tables in this seines tierryed by Joel Aronson Pom varioll5 National Center for Eaucation statistics reports
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Tabie V.27: Degrees granted by all higher education institutions, by science and engineering field and
minority status (excluding normesident aliens) 1975.76 and 1978-79

0.2: Doctor's Degrees - Field within Minority Status

Black, Amer. Ind./ Asian or White,
Total Non.Hispanic Alask. Nat. Pacific Is. Hispanic Non.Hispanic

(

7576 78.79 75.76 78.79 75.76 78.79 75.76 78,79 75.76 78-79 75-76 78-79

No. 30,056 28,774 1.164 1,268 93 104 541 811 383 453 27,875 26,138
All Fields ° . 100.0 100.0 100.0 100.0 100 0 100.0 100.0 100 0 100.0 100,0 100,0 100.0

Biological 3.046 3.205 43 47 4 6 84 127 22 34 2,893 2,991
Sciences 10.1 11 1 3 7 3.7 4,3 5.8 15.5 15 7 5.7 7.5 10.4 11,4

Computer & 198 188 - 4 1 - 4 8 1 1 192 175
Information Sci. 0 7 0.7 - 0.3 1 1 - 0.7 1 0 0.3 0.2 0,7 0.7

1.822 1.635 17 ..25 3 2 117 183 16 22 1.669 1,403
Engineering 6 1 5 7 1 5 2.0 3.2 1.9 21.6 22 6 4.2 4.9 6.0 5.4

2,860 2,617 31 48 8 8 85 121 27 25 2,709 2,415
Physical Scienc. 9.5 9 1 2.7 3.8 8.6 7.7 15.7 14.9 7,0 5,5 9.7 9.2

696 . 568 8 13 1 - 20 29 11 6 656 520
Mathematics , 2.3 2.0 0.7 1 0 1 1 - 3.7 3.6 2.9 1.3 2.4 2.0

2.495 2,588 62 111 4 10 20 23 39 64 2.370 2,380
Psychology 8 3 9 0 5.3 8.8 4.3 9.6 3.7 2.8 10.2 14.1 8.5 9.1

3,661 2.931 110 132 8 17 37 65 40 39 3,466 2,678
Social Sciences 12.2 10,2 9.5 10.4 8.6 16.3 6.8 8,0 10.4 8,6 12,4 10.2

Total Science
and Engineering , 49.2 47,8 23.4 30,0 31.2 41.3 67,7 68.6 40.7 42.1 50.1 48.0

SouiCet An tablas In Ms Wes &mud ; J001 Monson from vutiolls National Cantor Mr Euucation Statistics molts.



Chapter VI
EMP MENT IN
SCIENC*E.AND
ENGINEERING'

INTRODUCTION

A'Nfull understanding of American science
educatton requires that it be related to the context
of Amenc\an society. To what uses do individuals
put their science education? Of what use to socie-
ty is their science education? Most of the data
available helps, answer the first question and
presented here are what seem relevant and useful
of that data.

Data in this chapter arepresented in two groups:
employment and salaries.

HIGHLIGHTS

1. More than half of all doctoral scientists and
engineers are employed by educational insti-
tutions. (Chart VI-1)

2. Approximately 32% of doctoral scientists
and engineers are engaged in R&D as their
primary work actMty. (Chart VI.2)

3. In general, female scientists and engineers
have a higher unemployment rate than males.
(Charts VI-3, 4)

4. Male scientists and engineers claim a greater
degree of underemployment than females.
(Chart VI.5)

5. From 1965.78, male scientists and engineers
outearned women scientists and engineers in
most fields at all levels; in 1979 median an .
nual salaries for baccalaureate recipients
were less divergent. (Charts VI.7 to 11)

6. Beginning salary of Iers are highest in engin-
eering, (Chart VI.10)
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Chart Vl1: Employers of doctoral
scientists and engineers; 1973

and 1979

More than half of all doCtoral scientists and engineers aro employed .by educational institutions. No .

significant trends developed between 1973 and 1979.

Business/
Industry

Educational
Institutions

Hospitals,
Clinics

)

Non.Profil
Organizations

1979

Federal
Government

Other &
No Report

Table VI-1: Employers of doctoral scientists and engineers, 1973, 1975, 1977 and 1979

Characteristics

1973 1975 1977 1979

Number Percent Number Percent Number Percent Number Percent

Total Employed 220.410 100 0 '256,045 100 0 284,312 100 0 313,736 100.0

Type of Employment

ScienceiEngineering 206.230 93 6 240,100 93 8 261.099 91 8 287,082 91 5
Othertinknown Field 14.180 6 4 15.945 6.2 23.213 8.2 26.654 8.5

Sector of Employment

Businesslindustry 53.403 24.2 64.627 25.2 71,475 25 1 82,824 ' 26 4
Educational In'stitutions 129,408 58 7 149.184 58.3 163,140 57 4 173,966 -' 55 4
HospitalsiChnics 4,543 2 1 7.469 2 9 8487 3 0 9,706 3,1

Nonprofit Organizations 8.006 3.6 8.337 3.3 10,198 3.6 12,549 4.0
Federal Government , 18,200 8 3 18,995 7 4 21,368 7.5 23,923 7 6
Other . 331 2 82 584 .2 945 .3
No Report. , 286 1 326 1 1,350 .5 1,401 4

'Loss Man .05 porcont.
Sourco: Character/tilos o/ Doctoral Scientists and Engineers in tho United States: 1979, NSF 80-323, p, 3,
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Chart Primary work activity of
.,,cioctosa scientists and engineers,

1973 and1979'

;R&D activities accnunt for approximately 32% of primary work activities among doctoral scientists and
engineers. Betweei .1973 and 1979, there was a 19.3% relative decline in those reporting teaching as
their primary work activity.

40

(1' 30

1973

1979

2
a.

10

5 _a

Basic
Research

App ied
Research

Development Mgt. & Admin.
of R&D

Teaching Other &
No Report

Table Vl-2: Primary work of doctoral scientists and engineers, 1973, 1975, 1977 and 1979
1

Characteristics

1973 1975 1177 1979

Number Percent Number Percent Number Percent Number Percent

Total Employed . . 220,410 100 0 256,045 100 0 284,312 100.0 313,736 100 0

Type of Employment , ..,

Science/Engineering .. 206,230 93.6 240,100 93 8 261,099 91 8 287,082 91 5

Other/Unknown Field . 14,180 6 4 15.945 6.2 23.213 8 2 26,654 8.5

Primary Work Activity
Research & Development 71,460 32 4 82,360 32.2 93,477 32.9 99,701 31 8

Basic Research .. 34,258 15 5 38,144 14.9 43,549 15 3 47,864 15 3

Applied Research , . 28,700 13 0 32,885 12,8 36,426 12,8 36,842 11 7

Development . 8,502 3 9 11.331 4 4 13,502 4,7 14,995 4.8

Mgt./Admin. of R&D . , 26,223 11.9 28.669 11 2 30,737 10 8 43,042 13 7

Teaching .. ..... . 80,012 36.3 91,15S 35.6 90,413 31.8 91,922 29.3

Other Activities 6,959 , 3,2 7.482 2.9 12,785 4,5 15.679 5.0

No Report ..... ........ . 3,688 1.7 6,078 2.4 5.824 2,0 4,163 1.3

Source! ChatscielStIcs ol DoetOtal S,clentists and Engineets In tho United States, 1979, NSF 60 323, p. 3.
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Chart Vlt3: Unemployment rates of science/engineering bachelor's- and master's- degree recipients
by field of degree and sex: 2 years after graduation

Field of Degree 16

Total

Physical
Sciendes

Mathematical
Sciences

Engineer ng

Life Sciences

Social Sciences

Both Sexes

Bachelor's

12 8 4

Master's Men

0 4. 8 12 16 12 8 4

Bachelor's

Women .

0 4 8 12 16

Master's

Men Women

12 8 4 0 4 8 12 16
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s Table i/l.3A: Selected eMployment characteristics of 1977 bachelor's degree recipients'in
Aciende andlengineering by field and sex: 1979

Total .

Physical Sciences .

Chemistry .

Physics/Astronomy
Environmental Sciences ,
Other Physical Sciences,

Mathematical Sciences .

Mathematics .

Computer Sciences

Engineeri4
Lilo Sciences

Biology
Agricultural Sciences

Social Sciences

Psychology
Economics
SociologyeAnthrupuiugy
Other Social Sciences

Total Labor Force Total Employed
Employed in

Science/Engineering Employed in Field

Total
N.

Men Women Total Men Women %Nu Men Women Total Men Women Total Men Women

222,200 145.500 76.700 214,500 144,500 70,100 207,500 140,70 0 66,9130 104,500 78,900 25.700 84.000 64,500 1 9,500

16,200 12,400 3,800 15.600 12.200 .3,400 15,100 11,900 .3,200 10.100 8,200 2,000 6.500 5,100 1,500

5,600 4,200 1,400 5.400 4.100 1,300 5,300 4.100 1.200 4,000 3,100 900 3,200 2,400 800
1,800 1,500 . 300 1.800 1.500 300 1.700 1.400 300 1,300 1,100 200 400 300
7.800 5,900 1,900 7,500 5.900 1.600 7,200 5,700 1.500 4,300 3,500 800 2.800 2,200 600

1,000 700 300, 1,000 700 300 900 700 200 500 400 100 200 100 (')

18,000 1 1,100 6.900 17,990 11,100 b,oLiu 17,80U 11,000 6,800 12,200 7,500 4,700 10,800 6.500 4300

12.300 6,800 5,500 12,100 6,800 5.300 12.000 0,700 5.300 7.000 3.700 3,300 5.900 3,000 3,000
5,800 4.300 1,500 5.800 4,300 1.500 5,800 4,3001 1.500 5,100 3,800 1,400 4.900 3,500 1,400

45,8 00 43,600 2,200 45,700 43.400 2,000 45,100 43,000 2,100 41,900 40,000 2.000 39,500 37,600 3,900
52,300 33,000 19,300 50,800 .32.800 18,9110 49,290 31,900 17.300 25,600 16,100 9,500 18,200 11,300 6,900

34,700 19,500 15,200 33,600 19,300 14,300 32,300 18,600 13,700 14,800 7,400 1;400 8,900 4,000 4,900
17,600 13,500 4,100 17,200 13.500 3.700 10,900 13.300 3,600 10,800 8,700 2,100 9,300 7,300 2.000

89,8 00 4 5,400 44.400 84.600 45.000 39,000 60,400 42.900 37,500 14.700 7,200 7,500 9,000 4,100 4,900

36,3 00 15,000 21,200 32,800 15,000 17.800 31,000 14,500 16,500 6.500 2,700 3.800 4,000 1,600 2,400
10,9 00 8,600 2,300 10,600 8.600 2,000 9,900 8,100 1,900 2,500 1.800 700 1,500 700 700

25,700 10,100 15,600 24,700 9,800 14,900 23.400 9.100 14,300 3,800 1,600 2.200 2,200 900 1,300
17,0 00 1 1,700 5,300 16.500 11.500 4.900 16,100 11,3 00 4,800 7,900 1,100 800 1,300 qoo 400

Excludes those enrolled lull erne In pradunto school.
'Less than 0.
NOTE. Detail May not add to totals Watts* ot founding, Statistics gamnatoo hum ihuSO thlia ludy oo slightly datuii hem away FAC15011I0U 01 the tom51r11.1 iho mitot Wow hasyd,on

Source: National Solenci Foundation, Employment Attributes ot Recent Science and Engineering Graduates. MO, p. 15.

t
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Table VI.3B: Selected employment characteristics of 1977 master'sdegree recipients' in
science and engineering by field and sex: 1979

Fieid ol Study
Total Labor Force Total Employed

Employed in
8, emetEnqmeemng Employed in Field

Total Men Women Total Men Women Total Men Women Tota. Men rocilen Toldl . Men Women

Total . 45,300 35.300 10,000 44,300 35.100 9.200 43,400 34,500 8,800 33,000 r 700 5 3u0 33,600 27,800 5,800

Physical Scienc,es , 4,400 3.500 900 4 200 3,400 800 4,200 3.400 800 3 700 3 100 600 2,400 2 000 400

Chemistry, . , 1,300 900 400 1,200 900 400 1200. 900 300 1,200 800 300 900 , 700 200

Physics/Astronomy 700 600 100 700 600 100 700 600 100 700 600 100 3,,.' 300 (11

Environmental Sciences 2 100 1.700 400 2,000 1,700 300 2,000 1,700 300 1,600 1.400 200 1.100 1,000 100

Other Physical §ciences 300 300 (2) 300 300 (a) 300 300 ('1 200 200 (2) 100 100 (2)

'Mathematical Sciences 5.700 4,209 1,500 5.500 4,100 1,300 5,300 4,000 1,300 3.600 2,900 700 3.100 2,500 700

Mathematics , . 3,000 1.900 1.100 3,000 1,900 1,000 2,800 1.800 1,000 1.700 1,200 500 1,500 1,100 40...

Computer Sciences 2,000 2.300 400 2,500 2.200 300 2,400 2,200 300 2,000 1.700 300 1,700 1.400 300

Engineering , . 14,900 14.200 709 14,800 14,100 700 14,700 14,000 700 14,100 13.500 600 12,900 12,400 500 .

lite Sciences , 8.100 6,000 2.100 7,900 6,000 1,900 7.700 5.900 1,800 5.500 4,200 1,200 4,100 3,100 1,000

Biology . 5,300 3.500 1,890 5,100 3,400 1,700 4,900 3,300 1,600 3,400 2,400 1,100 2.600 1,700 900

Agricultural Sciences 2,800 2.600 300 2,800 2,600 200 2,800 2,800 200 2,000 1.800 200 1,500 1.400 100

Social Sciences 12,300 7,400 4,900 11,900 7.400 4,`,130 11,500 7.200 4,200 6,200 4.100 2,200 5,100 3,200 2,000

Psychology, 6.400 3.200 3,200 5,200 3,200 3,000 6,000 3.100 2,900 3,500 2,000 1,500 3,300 1,800 1,400

Economics 2000 1,700 200 2,000 1,700 200 1,900 1.700 200 1,300 1.200 100 1,000 900 100

SociologylAnthropology, , 2,000 1.000 1,000 1 .800 1,000 900 1,700 900 800 900 500 500 700 300 300

.0ther Social Sciences . . 1,900 1,500 400 1,900 1,500 400 1,900 1,500 400 600 600 100 400 200 100

'Excludes lhos'o enrolled lull the In gradual. school.
.!Litss than 50.
NOTi. Detail may not add to totat bocauso ot rounding, sitatustres generated trorn Mead datd may de anylltir ailtutotd Itun, Musa plusentud 0 am It7A4 Jo 1.,u tht, iditui wele tmaud vir
absoluirinumbars:
Source: National Science Foundation, Employment AttrIbuies ol Recent Science and Entpneenng Otachates, NSF 80 325, p le

31,4



. Chart Vl-4: Unemployment rates of
doctoral scientists and engineers by

field and sex, 1973, 1975, 1977, & 1979
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Table Vl.4: Labor force and unemployment rates of doctoral scientists and engineers by field and sex,
1973, 1975, 1977 and 1979

----.
Latms'
For:"

1973

Me,

Or,orfico
0.10,

Womtm

k.att.
' F or _.)

U,,,m,,.1
11,16.

Tolata9 F ONI. 2n 345 09 18,046 .1 9
M am Stmerncas 14 419 1 2 871 I 7
Comotor Scroror:ns 2 826 00 88 09
PhyvcsrA81I0N.4,..r 16 925 1 7 413 7 4
Cnorn,stri 2/ IN I 8 1 311 8 9
Eroth$ Enmo6 Sc., 10 074 0 15 269 1 9

Enpmeet mg 34 CO 0 0 14 / 50
AgfeCoItu(31SC, I I VA 0 6 119 14 t
Mukal SCIonc05 3 743 0 I I 070 1 8

Biological SttOriC.,". 32 774 0 8 5 167 4 7
Psy4hology v0 20 008 0 6 4 853 28
$ociaiSclervas 23 742 0 7 2303 3.2

1975 1077 1979

Men Wome,1 Men Woolen Mem Wanton

1...10., Ur emi.. I...,Do, Uncl.p. i..45/t Unr04.4 1...41,,,r urlernp. L400t Uneinpi Labor linemPi
Fort., 11,36, For ,.., 0 Rile F'04.- kite: roc.) Frato F,rcr, Pale Forc. na10

241.805 9 8 23 139 3 0 26'7940 0 9 27 282 3 6 275 900 7 32,900 2 8
13 112 0 6 929 2 0 ta 119 10 15,100 3 1,200 2,2
3 515 00 143 00 1,40t 0 0

1 014002 3 2

1,700 0 100 13

10,100 I 7 511 18 24,70 10 046 5 7 26 100 8 700 12
7 12,3 3 d 30.116 09 2551 5 0 41 100 9 2300 3.33115,766)

355 r: 3 8 866 09 332 4 8 9,500 4 500 2.5
43,395 0 7 249 1 6 :2,841 06 231 -3 0 47,200 5 400 2,5
13,531 0 3 179 6 1 12 663 0 5 261 2 7 13 500 6 3
11,924 0 4 1,573 03 6 629 1 ID $018 4 6 7.300 a

1,3C003 94

34 494 0 9 6,123 4 3 41 /91 I 3 7 742 3 9 46.100 8 9,000 3,2
23 999 0 5 6 56 t t 6 25 093 09 7 543 2 6 28,400 ,9 9,500 1.8
31,948 0 6 3,360 4 a 35,712 10 5,807 4 0 39,90C 7 7,200 3 5

Some, Vallor, Belly 88., Babco, Eleanoi L. Winn% Judith E., Professional Women and Minontios. A Manpowet Data ResoviCe Service. p.56.
(Donvad 11om.: Charscar.stice .1 avutolae .Sc,,ienusts and Englneers Um united Stares. 1973, Chriaiieti ..Veiisrvca, tables, Nalitmat curved hen. IN5f 75,112A6 i..nareeleristocs of
Docrorof Sventists end Engineers ,n the Uni fed Ste(n. ;WS t6ISF 77 309) and Solanq. E oglnauting (1, ilvt.tuf arcs ai me urvi(ee Nome, Nahum floacarcn Gounnii,
1978). and Selene...Engineering, end Humanities In th United Stales, 1979 Prolite, National Rosoarch Council, 1980.
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Chart Vl.5: Average underemployment
of 1976.77 bachelor's degree reciPlents

working full-time, by field and sex,
February 1978

Except in psychology, men claim a greater degree of underemployment in science and engineering,
fields.

45
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Female

All Fields, Biological Science Engineering Physical Sciences
& Mathematics

Psyct oiogy Social Scignce &
Public Affairs

3 7

190

Table Vl.5: Average underemployment' of,1976-77 bachelor's degree recipients
working full.time, by major degree field and sex: February 1978

Major degree field

Percent Underemployed

Total Male Female

Total 21 6 23 7 19 0

Biological sciences 21 6 30 5 7 8

Engineering 7 9 8 4 0

Physical sciences & mathematics 14 1 16 0 9 4

Psychology 36 8 32 0 4 1 0

Social sciences & pubhc af fairs 36 3 40 4 29 5

Humanities 32 9 32 5 33 2

Business & management 18 6 19 9 14 2

Education 14 0 15 9 13 3

Health professions 2 5 3 4 2 3

Commuhications 23 0 19 7 26 3

Other , 32 7 34 1 31 2

Bachelor s degree recipients working fullitime are defined as underemployed it in a tub that is not4notessionai. technical, managerial. or ad
ourustrativo and when asked, responded that lob did not require a :..ollego deem. Definition includes additiunai stipulation that they ate not enrolled
in school

Seurtse. Qoarman, Nancy B and While, ValeniPlIsko, iho Condition ot Education, 1979 EditiOn, p. 242
;.11 s
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Chart,VI6:.Percent of science and
engineering doctorate recipients still

SeeRing*-pOsition attime of Ph:D,
y-sex, 1985777
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.0.

15 15
0

0
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It is becoming increasingly more difficult for new doctorate recipients to secure positions.

I Men

Women

;,-

1967 1969 197,1 1973

Table VI-6: Percent of science mind engineering
doctorate recipients still seeking* position at

time of Ph.D. by sex, 1965-1977
0

31,9
0

0

1975 1977

Male Female

1965 4.7 11.1

1967 3 8 11.8

1969 7 8 15.3

1971 12 6 20,4

1973 13 8 18.2

1975 13 6 17,8

1977 14.6 18.2

'Still seeking position is defined as those who checked response 2 to dent S on the Survey of Earned Cod
!orates questionnaire,
Source NRC, Commission on Human floSources, NatIon;1 Research Council, unpuollshed data,.

0
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0hart VI.7: Median annual salaries
of bachelor's and doctorai degree

recipients: 1980

In all fields but engineering and mathematics, Individuals with a doctoral degree arid 2 to 5 years expert.
once earned approximately twice as much as bachelor's degree recipients with no experience.

S30,000

0 S20,000-
cp
co

g $10,000
-5

Bachelor'S Degree
with No ExPerience

DatbrarDeTee with
2 to 5 -Yeas Experience

Engineering Biological
Sciences

Mathematics Chemistry Psyct ology Social
Sciences

Agricultural
Sciences

Table VI-7: Median annual salaries of bachelor's
degree recipients with no experience and doctoral
degree recipients with 2 to 5 years experience, by

field of degree: 1980

321

Median Salaries'

Bachelor's Degree
No Experience

Doctoral Degree
2 to 5 Years Experience

Engineering .. . . $17 933 $28,295
Biological Sciences 11,258 22,132
Mathematics . 13,332 21,803
Chemistry , .. 11,657 26,734
Psychology . , ..... 11,043 22,023
Social Sciences ....... 11.090 21,694
Agricultural Sciences 13,109 23,118

Median salaries are lor full time workers only and LIM been adjusted to 1980 dollars using median earnings for
professional, technical, and Idndrod workers,
Source: US. Dope, imam of Education, National Center for Education Statistics, Survey of Recent College
Graduates, 1978, unpublished tabulations, and National Academy of Science, .National Research Council,
Science, Engineering and Humanities Doctorates In the United States:1979 Rollie, 1980.
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Chart Vl-8:- 1979 Median annual
salaries of 1977'baccalaureate

J1_ents employed full-time in
sr:ience or engineering, by field of

study and-sex7-------.
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NO median computed tor groups with toss than 20 respondents
Sodrce: National ScrenCe Foundation Employment Atutbdtes ot Recent Science and Eng.neefing aijduatbs 1980 P 10



,

,Median ennual'saleries,a1977 science/engineering baccalabreate recipients' by
.9,:id-of degree ,and S/E'employment statue; 1979:

Total Employed
Science/Engineering "

Employed
-NonScience-

Engineering Employed
_
Field of Degree Total Men Women Total Men Women total Men Women'

Total ... :- .. _ .-. ,

Physical Sciences .

Chemistry . , ... .....
Physics/Astronomy ..
Environmental

Sciences .....
Other Physical

ScienceS ; - .....
Mathematicai,ciences .

Mathematics . ....
Computer Sbiences
:

Engmeenng .i..
Lif e Sclehces 1 ..

Biology . ,
Agricultural Sciences

Social Sciences
Psychology . _ . . .

Economics
Sociology/

Anthropology . ...
' Other Social Sciences

14,100
14,200
14,100
15,100

13,600

(2)

16,000
14,600
18,100

18,900

12,000
11,600
12,200

12,000
11,600
15,000

11,000
12,900

15,300
14,300
14,200
15,100

14,100

(2)

16,300
15,00 0

18,600

18,900

12,200
12,100
12,80 0

13,000
12,200
15,300

12,000
13,000

11,500
13,600
13,700

(2)

12,100

(2)

15,100
14,40 0

(2)

19,200

11200
11,400
10,2.0

10,50

11,10 0
(2)

10,10 0

11,200

\
-,..

16,300
14,700
14,500
15,500

14,500

(2)

17,100
16,400
18,600

18,900

12;000
11,200
12,400

12,000
10,400

(2)

11,200
(2)

1 7,100

14,700
14,500
15,400

14,600

(2)

17,200
16,800
18,900

1 8,900

12,100
1 1,400

12,900

1 1,300

10,100
(2)

(2)

(2)

13,200
14,500
14,500

(2)

(2)

(2)

16,500
16,200

(2)

19,300

11,100
11,100
10,600

12,100
11,100

(2)

(2)

(2)

12,100
12,109
1 1,600

(2)

12,200

(2)

11,300
11,100

(2)

18,900

1 2,100
12,100
12,200

12,000
1 2,000
14,800

10,800
13,000

13,100
12,200
12,100,

(91

12,900

(2)

12,100
11,600

(2)

18,900

12,500
12,200
12,600

13,300
13,200
15,100

12,100
13,400

.

10,500
10,200

(2)

(2)

10,200

(2)

10,700
10,700

(2)

(2)

11,600
11,700
9,100

10,30 0
11,000

(2)

10,100
9,400 ..

+1

ExOluiles trictIviduals enrolled 1611.11rne in graduate school.
rned{tn computed ler groups with less than 20 respondents.

NOTE: Median annual salaries computed only tor tull.tirne employed
Source:, NeNonal Science Foundatton, Employment Attributes ot Recent Science end EngMoering Graduates, 1980. p, 8.
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Chart.VI-9: Average annual salaries of
197677 bachelor's-degrie recipients

full-time, by field and sex,
February 1978

Men outearn women lall fields except engineering, which Is also the field previding the greatest
salary.

^

All.
Fields

Biological
Sciences

Engineering P tysical Sciences
.& Mathematics

Psyct ology Social Sciences &
Public Affairs

'Table Vl-9: Average annuaP salaries of 1976-77 bachelor's degree recipients working
, full-time, by major degree field and sex: February 1978

Major degree field

Average salary

Total Male Female

Total $11.700 512.700 $10,300
Biological sciences 10,100 10.200 10,000

Engineering . 15.200 15.200 15,900

Physical sciences & mathematics 11,600 12 000 10.400

Psycho fly . 10.700 11,400 10,000

Social sciences & public affairs 11.300 12,507 9,200
Humanities 9,500 10.300 8,800
Business & management 13.200 13,700 11,300

Education 11,100 11,700 10,800

Health professions 12.300 14,100 11 900

Communications 10.200 11.300 9,100,
Other 10,500 11,900 8,800

Salaries al leachois woiking on 9 to 10 month contracts havo boon adjusted to 12 month salanos
Source. Doorman, Nancy and White. Valona Pliskq, MO Condition of Educ3tlon. 1979 Edition. p 242
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Chart Vl10: Beginning monthly
lary gffers to bachelor's degree

candidates: July, 1981
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Table VI,10: Number and average starting monthly salary offers to bachelor's.degree candidates
by curriculum and sex, July 1980 and July 1981

'r Curriculum

No. Offers
July 1980

Average S
Offers

July 1980
No:Offers
July 1981

Average S
Offers

July 1981

Men Women Men Women Men Women Men Women

Business
Accounting 5,636 2,945 51,293 $1,292 4,945 2,949 $1,418 $1,418
Business - General

(Inc. Management) 1,478 1,232 1,187 2,979 1,397 1.375 1.-315'
Marketing and Distribution 786 1,168 1,108 1,003 738 1,293 1,227

Engineering
Aeroanuatical .. .. .... .. 559 32 1,650 1,621 646 51 1.812 1,840
Chemical ..... . , . ..... . , . , 5,439 1,590 1,800 1,804 5,734 1,694 2,031 2,027
Civil' .. ... ...... .. 3,645 536 1,549 1,584 3,755 661 1,771 1,796
Electrical, 10,160 960 1,690 1,688 9,694 1,074 1.822 1.886
Industrial.. ..
Mechanical .

1,819
9,638

475
999

1,648
1,700

1,683
1,726

1,401
9,421 .

514
1.252

1.839
1.907

1,859
1,911

Metallurgical, 693 187 1,731 1,707 698 190 1,913 1,921
Mining , 170 5 1.736 1,687 253 32 1,942 1,929
Nuclearinc, Engineering PAysics) 321 30 1.666 1,692 292 57 1.866 1,890
Petroleum .. . .... . . 687 75 1 .986 1,994 1,27,1 174 2,224 2.206
Technology ... .. ...... .. . . 1,727 99 1.587 1,540 1,644 124 1.809 1.792

Humanities and Social Sciences
Humanities 236 345 1,121 1,042 268 407 1,275 , 1,157
Econornics4.. .

Other Social Sciences
354
472

232
725

1,265
1.162

1,232
1,013

403
389

235
602

1,389
1,270

1.336
1,099

Sciences
Agricultural ... 447 104 1,221 1,069 402 88 1,304 1,206
Biological 132 90 1,210 1.084 108 10- 1,315 1.222
Chemistry .. 249 178 1,477 1 .434 253 156 1.653 1,612
Computer 1,637 932 1,567 1,543 1,830 1,046 1,736 1,709
Health (Medical) Professions . 49 251 1,233 1,139 68 398 1.557 1M5
Mathematics 404 419 1,493 1,457 380 349 1.641 1,607
Other Physical and Earth Sciences 307 46 1,576 1,324 558 145 1,854 1.813

'Includes Construction, Sanitary & Transportation Engineering.
'Includes Computv Engineering.
'includes Metallurgy arta Engineering Ceramics.
Searcy` Tho College Placement Council, CPC Safety Survey - el Study or 196041 Begumng Mire, f wine. Repuit, Nu. Juty &woman. Manpuwer r..ommistnun, Sanstres ot

Engineers, and Technicians, p, 5.
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dhart Vi-11: 1979 Median.annual
salaries of 1977 master's graduates
'employed full-time in science and

engineering by field of study
and sex

Men

Women

Comouter
S.-1-..nc

Enitn,t,
Scipnt,es

Enctie nnq Lite Psyct ology Social
Sctences Sciences

'N."! mcdort !Plan 20 W...pi.,'AteitS
NAid,r, ',At, PO d at kJ 1 Erb, in,rn f Alt; tk l flc: Sc4cine and Ergqlueviv nr.slihnet. to9 0 p 19
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Table Median annual salaries 01 1977 scienco/engineering mastersdegree recipients' by
field :of, study and.S/E employment status: 1979

Field of -Study

Total Employed
SciencelEngineering

Employed
NonScience

Engineering Employed

Total Men Women Total Men Women Total Men Women

Total ... , _ ..... , 18,900 19,500 14,900 19,400 20,100 15,300 15,000 16,100 14,200

Physical Sciences 19,000 19,300 16,200 0 19,300 19,500 16,800 16,100 16,900 (2)

Chemistry 18,900 19,500 (1 19,100 19,600 e) o (2) (2)

Physics/Astronomy 19,100 19,400 (2) 19,200 16,200 e) o (2)
(2)

Environmental
Sciences 19,100 19,300 16,400 - 19.990 20,300 0 (2)

(2)
(2)

Other Physical
Sciences (2) (2) (2) (2) 0 (2) (2) (2) (2)

Mathematical Sciences . 19,300 20,200 16,900 . 20,300 20,400 17,400 16,000 16,100 , (2)

Mathematics .. . - 16,900 18,100 16200 18,600 19,200 0 14,300 14,800 (2)

Computer Sciences . 24,200 24,200 ; (2) 24,100 24,100 (2)
42) II

(2)

Engineering . 22,300 22,300 :zoo() 22,200 22,200 19,800 (2) (2) (2)

Lif a ScienceS . 14,800 14,900 - 113,300 . 15,200 15,500 13,300 13,300 13,300 (2)
Biology , .... , 14,800 15,000 13,400 i5,500 16,200 13,600 12,200 12,200 (2)

Agricultural Sciences 14,800 14,8002 : (2) 14,900 15,000 (1 14,400 14,400 (2)

Social Sciences 16,000 17,200 ' 13,600 16,200 17,000 13,000 15,100 16,500 14,300
Psychology 14,400 15,200 : 13,500 14,100 15,000 1 600 14,900 16,200 14,400
Economics ...... 18,800 18,900 . (2) 19,100 19,100 (2) (2) (2) (2)

Sociolcigy/ /
Anthropology 16,000 18,000 /

'(2) (2) 0 (1) 13,600 0 (2)

Other Social Sciences 17,300 17,500
i

(1I (2)
(2) 2)

17,400 (2) (2)

Exeludes Indfvtduals enrolled tullilmo irl graduals school.
plo Modlan 'computed for gtoupi with loss than ZO rospondonts,

. ,

NOM ModlariAnnual salaries computed only for full.tIrne emploYbd olvJlian
#4atirCat NatIonal silenCo Foundation, Einployment Attributes of Recent Scie co end Engineering Graduates, p. 19.
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ChartA/l12: Median annual salaries
cf doctoral scientists and engineers,

2. by field and sex: 1977 and 1979

At the doctorate level, men outearn women in every discipline.

4,
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Increase
1977-1979
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Engin .ering Ltfr Psyct ology §ocial
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-Tab loNk0:.Med)4n-annual:satOries.of-doctdral-scionlistalind engineets;
-by fiektAbd er.,1977 and 1979'

Field

1977 1979_

Sex Sex

Total Men Women Total Men Women

All fields . $25,600 $26,000 $20,700 $29,100 $29,900 $23,100

Physical Scientistis 26,600 26,800 21,200 30,300 30,500 24A00
Chemists . 26,600 27,000 20,900 30,400 30,700 24,200
Physicists & Astronomers 26,500 26,500 23,100 30,100 30,200 25,400.

Mathematical Scientists 23,300 23,600 19,900 26,300 26,700 21,700
Mathematicians. 23,100

0
23,400 19,900 26,100 26,400 21,800

Statisticians .. 25,100 25,400 19,80 29,300 29,600 21,600

Computer Specialists , 25,800 26,100 20,800 28,500 28,800 22,800

Environmental Scientists 25,800 26,000 19,70 30.300 30,400 23,5013

Earth Spientists 25,900 26,000 20,000 30,300 30,400 25,300
Oceanographers 24,100 24,400 19,200 28,800 30,100 21,500
Atmosnhetic Scientists 28,300 28 900 19,200 31,300 31,800 -

Engineers 28,600 28,700 22.900 33,100 3340 26,600

Lite Scientists 24,700 25.100 21.000 28,100 28,900 23,000
Biological Scientists 23,800 24,300 20,500 26,400 27,500 22,200
Agricultural Scientists 24,800 24.900 20,200 29,000 '9,100 21,600
Meclical Scientists 28,000 28,900 22,800 30,900 32,700 25,300

Psychologists 24,100 24.900 20,600 26,700 28,000 23,200

Social Scientists 24,100 24,700 20,200 26,200 26,800 22,600
Economists 27,000 27.500 23,600 31,000 31,500 26,900
Sociologists/Anthropoligists 22,200 22,900 19,700 23,900 25,000 22,100
Other Social Scientists 21206 23,900 19,800 25,300 25,700 22.300

,.-NOTE. MI Inadliiii saInIe wom computad iinly for fujI.timso.m0,9,Od cottllans. No median wis computed tui gruups with towel than 20 individuals lepuitaig salary.
Souteirs;14allehat Scien0e Fpuhd0110i,Sharaetwatics or poctotat Sctinitsts anti Engineers In rho UnIted States, 1917, TeGninca4 NOWS ono Defillod SICIMIA.A. hibie,s, p. 50.

AIsoCharactelsOCS tgOoeiorat SCIentistfend, Enginears In We United Ste te0979, p.14.-, ,, ,., , -
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ANNOTATED BIBLIOGRAPHY

Admissions Testing Prugr am of the College Board. National report,
College bound seniors, 19'2 73, 1973 74, 1974 75, 1975 76,
1977, 1978, 1979. Prince Educational Testing Service,
1973-79.

National Report, College-Bound Seniors for the years 1973
through 1979 sumnianzes the College Board ATP records of
high school seniors who registered for Scholastic Aptitude
Tests (SAT) or Achievement Tests at any time during their high
school years. The 1979 report presents data for about one
million seniors, about a third of all seniors of 1979 and about
two-thirds of all who go directly to college. Included are sum
maries of scores for the SF, and the Achievement Tests, and
from the Student Descriptive Questionnaire (SDO) data on
high school records of students, their socioeconomic

'charaeteristics, and their college plans. Results of the Test of
Standard Written English (TSWE) are included from 197475
onwards. Copyright 1977, 1978, 1979 by College Entrance
Examination Board, New York.

Atelsek, Frank J. and Gomberg, Irene L. Youngdoctoral faculty m
science and engineering: Trends in composition and research
activity. (Higher Education Panel Report, Number 43)
Washington, D.C.. American Council on Education, February
1979.

Young Doctoral Faculty in Science and Engineering: Trends in
Composition and Research Adtivity is the report of a survey
funded by the National Science Foundation, the U.S. Office of
Education, and the National Institute of Educahon to ascer
tain the extent of declines in the proportion of young doc
torates in science and engineering faculties. The report
discusses expected faculty hiring during 1978-79, com-
parisons with earlier surveys, trends in faculty cornpositior,
and measures of research activities of younger and oidei
faculty members.

Carnegie Foundation for the Advancement of Teaching. Missions
of the college curriculum. San Francisco: Jossey.Bass, 1977.

Missions of the College Curriculum seeks to describe for per
sons involved with curriculum, particularly those new to the
responsibilities therein, tti,1 current state of American cur
ricula in institutions of higher educatiort and ways of change
and development. The preface observes that the timing of the
study is such because higher education has undergone.con
siderable change in the past decade, that change is continu-
mg, and that the period ahead is one of no growth for higher
education but important social changes for society. Fourteen
chapters and four appendices comprise the volume.

3 4

* ;

Association of Science Technology Centers. ASTC swence muse
Um funding study. Unpublished report, Washington, D.C.,
January 19, 1979.

ASTC Science Museum Funding Study represents a
preliminary, unyenfied by agencies, draft-form report of the
structure of lead agency support for science museums from
federal sources. The data were gathered from ageney annual
reports, program of f lee reports, and individual museum
reports of federal funding. Since it provides pr.eliminary
estimates, it can only give rough estimates unto more precise
data are made available.

College Placement Council Inc. CPC salary survey. A study of
1978 79 beginning offers, final report, July 1979. Bethlehem,
PA: 1979.

The CPC Salary Survey presents data on beginning monthly
salary offers made to graduates at all degree levels from a
representative group of colleges and universities in the United
States. A broad number of job types is surveyed, although
teaching is excluded. The College Placement Council issues
reports five times annually to members and subscribers. This
report contains 2 pages of text analysis and 9 pages of tables
and charts covering of fers by sex, field, type of employer, and
level of degree.

Dearman, Nancy B. and White, Valena Pliska, The condition of
education, 1979 edition, (National Center for Education
Statistics, Statistical Report, Stock No. 017.080.02008.4).
Washmgton, D.C.. U.S. Government Printing Office, 1979.

The Condition of Education, 1979 Edition, is the fifth annual
report in a series describing various conditions in education
as well as in the larger society af fecting education. The first of
its two parts provides an oveiview of education in three sec-
tions. the social context of education (the family, work and the
community), elementary and secondary education
(enrollments, school environment, etc.), postsecondary educa
tion (enrollments in higher and adult education, faculties,
finances. etc.). The second part of the volume deals with three
selected topics. financing precollege public education, out
comes of education, and the status of women and minorities
in higher education. There is an appendix, and a cumulative in-
dex. The format of the text is a discussion of the section
followed by numerous tables each accompanied by an il-
lustrative chart.
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Engmeering Manpower Commission of Engmeers Joint Council.
Engineering manpo,ver bulletin, No. 47. New 'York. Engineers
Joint Council. May 1979.

Engineering Manpower BulletinS provide \ information on
trends and developments in manpower for engineering dud
related technologies. Number 47 summarizes. _a two part
report. Engineering and Technology Enrollments Fall 1978,
presenting four tables, one figure and interpretive text on cur
rent and past engmeering enrollments.

Frankel, Martin M. Prolectionsof education statistics to 1986-87,
(National Center for Education S6tistics, Stock No.
017 080-01918 3). Washington, DC.. (LS. Government Printing
Of fice, 1978.

Projections of, Education Statistics to 1986-87 provides projec-
tions of statistics for elementary schools, secondary schools.
and in.titutions of higher education. The projections which
are revised annually based upon newly collected data by

-NCES-).11Clude stati.tics on enrollments, graduates, teachers,
and expenditures. The latest population projects and
.es.t(rnates from the Bureau of the Census are also incur
porated in the volume on a yearly basis.

Gulladay. Mary A and Nuell. Jay. The condition of education,
1978 edition, (National Center for Education Statistics,
Statistical Report. Stock No 017 080 01,22 5). Washington.
D C. U S. Government Printing Office, 1978,

The Condition of Education, 1978 Edition is an annual
statistical report describing various conditions in education
as well as in the larger society af fecting education This
volume, which is the fourth report to be published in this
series, is organized into two parts The first part is concerned
with trends and developments at all levels of education in
cluding the societal context for describing education (e g.,
public opinion, school age population, financial support),
elementary and secondary education (e.g., public and profes
stonal opinion. enro)lments, outcomes), and post secondary
education (e g., enrcItment in higher education.
characteristics uf institutions, and adult education) The sec
ond part looks at educational personnel, the financ.ing of
higher education, and a comparison of education and labor
force participation patterns in the United States and other
selected nations. The format of the volume is a discussion of a
topic followed by numerous tables and charts in which each
table is illustrated on the following page by a chart (i.e., a
statistical graph)

206

Gooier, Dennis D. The development and use of educational indica-
tors. Educational indicators. Monitoring the state of educa
hon. (Proceedings of the 1975 ETS Invitational Conference)
Princeton: Educational Testing Service, 1976.

The Development and Use of Educational Indicators sug
gested the main features of the organizing framework for this
Databook. Gooier categorizes educational indicators as
follows, access. aspirations, achievement, impact, and
resources. He notes that the information base for access and
resources is reasonably good, adequate for achievement, and
poor for aspirations and impact.

Grant, W. Vance and Lind, C. George. Digest of education stabs
tics 1977-78 and 1979, (National Center for Education
Statist ics). Washington, D.C.: U.S. Governmen 'printing Office,
1978, 1979.

Digest of Education Statistics, 1977-78, and 1979 continue a
series published annually since 1962. They provide an abstract
of statistical information covering American education from
kindergarten through graduate school. The Digest includes
data un the number of schools and colleges, enrollments,
teachers, graduates, attainments, finances, federal funds for
education, libraries, international education, and research and
development. f he 1977 78 edition, also contains a number of
innovations from previous editions, such as NAEP data on
social and political attitudes of ,13 and 17-year olds, years for
computing school attendance in each state, trends on
Scholastic Aptitude Test scores, college dropouts for the high
school class of 1972, expenditures for school lunch programs,
and expenditures for public libraries. The 1979 edition's in-
novations include data on trends in engineering enrollments
and on earned degrees conferred in mathematics, biological
sciences and physical sciences.

Hamblen, John W. and Baird, Thomas B., (Eds.). Fourth inventory
of computers in higher education. Princeton. Edcom, 1979.

Fourth Inventory of Computers in Higher Education repe,ts
data f rorn the fourth national survey of computers in higher
education. The book consists primarily of tables on com-
puters. numbers of, expenditures, degree programs. instruc
tional cind administrative use. student access, and other
t1ot8Joics An interpretive report is due to be published in early
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Klus, John P. and Jones, Judy A. Survey of continuing education
activities for eng+neers and scientists. Washington, D.C.. The
American Society for Engineering Education, 1978.

Survey of Continuing Education Activities for Engineers and
Scientists summarizes the findings of a pull uf 349 universities

_and professionalitechnical associations concerning their ac
tties in continuing educahon. Included In the summary are
statistics related to noncredit activities, such as, intensive
short courses, non sredit after hours courses, institutes,
seminars, etc., correspondence courses, and self study ac
tivities. Also discussed are degree credit courses and the
development and operation of courses with attention to such
factors ds needs analysee, promotion, evaluations, and
funding.

Wirtz, Gerald S. Associate degrees and other formal awarcls below
the baccalaureate. Analysis of 6-year trends (National Center
for Education Statistics, Stock No. 017-080-01848-9).
Washington, D.C.: U.S. Government Printing Office, 1978.

Associate Degrees and Other Formal Awards Below the Bac-
calaureate: Analysis of 6-Year Trends is based upon a survey

h4k..t1 .Is part of the Higher Education General Information
Survey (HEGIS) conducted annually by NCES. This report
41114,h focuses upon the years 1970 71 through 1975-76 corn
pares data available un curriculum categories and divisions,
types uf instructional units, and classifications of degrees and
awards. Included tare associate degrees and all other formal
awards which require at least two but less than four years of
post uccondary wurk, regardless of whether or not the .wurk
*as intended to be apphcable toward a baccalaureate degree.

National Assessment of Educational Progress. Changes in social
studies performance, 1972 76 (National Center for Education
Statistics, Report No 07 SS-01). Denver, Colorado: 1978

Changes in Social Studies Performance, 1972-76 studie,, thc
h r. ges In two surveys .Alonducted by NAEP to meauure

achievement in social studies during the 1971 72 school year
and during the 1975 76 school year These surveys provided
data un changes social studies achievement fur young
Americans aged 9, 13, and 17. Changes were reported in
knowledge, skills, and attitudes, related tu ec.unornics,
geography, history, and politics. The publication includes
sample items from the surveys as well as the statishcs
(charts. graphs, etc ) related to the changes.
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National Assessment of Educational Progress. Attitudes toward
science. A summary of results from (he 1976 77 national
assessment of science. (National Institute of Education,
Report No. 08-S-02) Denver, Colorado: 1979.

Attitudes toward Science presents findings frurn the 1976-77
assessment of science that indicate how students ages 9, 13,
and 17, and in some cases young adults (ages 26 35), respond
ed to questions on three major topics. 1) personal experience
with science, 2) science and society, and 3) awareness of the
philosophy and methodology of science. The data are analyz-
ed by age, racial, geographic, and other categories.

National Assessment of Educational Progress. Changes in mathe
matical achievement, 1973-78. (National Institute of Educa-
tion, Report No. 09-MA-01) Denver, Colorado: 1979.

Changes in Mathematical Achievement, 197378, relates the
changes in two surveys conducted by NAEP to measure
achievement in mathematics during the sctiool years of
1972-73 and 1977-78. The subjects of the surveys were 9-,
13 and 17 year olds. The 1977 78 assessment dealt with four
ugnttive process levels (knowledge, skills, understanding,

and application) across a variety of traditional mathematics
content areas (numbers and numeration, variables and rela-
honships, geometry, measurement, and other topics such as
graphs, and probability). The publication includes sample
items from the surveys as well as the statistics (tables, charts,
etc.) related to the changes.

Natwnal Assessment of Educational Progress. Energy knowledge
and attitudes. A national assessment of energy awareness
among young adults. (National Center for Education
Statistics, Report No. 08 E 01) Denver, Colorado. 1978.

Energy Knowledge and Attitudes: A National Assessment of
Energy Awareness Among Young Adults is a report of a survey
administered tu a sample of American adults dunng the sum
mei. of 1977. Seventy knowledge questions and 76 attitudinal
questions were given in this assessment. The questions
measuring knowledge fell into three major categories. (1)
basic energy facts, (2) general energy issues, and (3) energy
conservation. The attitude questions were categorized into
four major classifications. (1) feelings about the seriousness
uf energy problems, (2) belief in the effectiveness of personal
action, (3) feelings toward environmental hazards, and (4) feel
ings toward energy trade-offs.
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National As,sessment of Educatiohal Progress. Mathematical
knowledge and shuts. (National Institute of Education, Report
No. 09-MA-02) Denver, Colorado. 1979.

Mathematical Knowledge and Skills presents the achievement
of 9 , 13 , and 17 year olds during the school year 1977 78 as
shown in-the NAEP survey. Results and sample items, are
presented for knowledge in numbers and numeration,
geometry, and measurement, tor computational skills with
whole numbers, fractions, decimals, integers, percents and
fractional conversions, for skills in measurement, reading
graphs and tables, geometric and algebraic manipulations,
and estimating. Some groups and age-level comparisons are
made and as observations and recommendations.

National Assessment of Educational Progress. Three national
assessments of science: Changes in achievement, 196977.
(National Center for Education Statistics, Report No. 08-S-00).
Denyer, Colorado: 1978.

Three National Assessments of Science: Changes in Achieve-
menl, 1969-77 is a study of the changes in the three national
science assessments. 1969-70, 1972-73, and 1976-77. In each
assessment, st udents were assessed for achievement in three
broad objectives of science education. (1) fundamental as-
pects ot science, (2) applications of fundamentals to a wide
range of problem situations, and (3) appreciation of, the pro-
cesses of science, its consequences and limitations, and the
personal and social relevance of science to society. The sec-
ond and third assessments contained questions from the first
assessment so that comparisons could be made.

National Science Foundation. Characteristics of doctoral scien.
tists and engineers in the United States, 1973 Detailed
statistical tables, appendix B, NSF 75-312-A. Washington,
D C . National Science Foundation, 1973

Charactenstics of Doctoral Scientists and Engineers in the
United States, 1973. Detailed Statistical Tables, Appendix B,
presents demographic and employment tables of data
resulting from the 1973 Survey of Doctoral Scientists and
Engineers conducted by the National Academy of Science for
the NSF and the National Institutes of Health. Results of the
survey are discussed in Characteristics of Doctoral Scientists
and ,ghgtneors UT the United States, 1973 (NSF 75-312).
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National Science Foundation. Characteristics of doctoral scien-
tists and engineers in the United States. 1977. Technical notes
and detailed statistical tables, NSF 79-306. Washington, D.C..
National Science Foundation, 1977.

Characteristics of Doctoral Scientists and Engineers in the
United States: 1977 is a set of tables affording data on the
demographic and employment characteristics of doctoral
scientists and engineers (individuals holding SIE doctorates or
holding non S.E doctorates but employed in SeE positions).
Two previous surveys of this population were conducted in
1973 .and 1975, some of the results from those surveys are
presented here also for time series information. Data include
types of employer (education, business/industry, federal
government), field, primary work activity, sex, age, race, years
of experience, and other.

National Science Foundation. Reviews of data on science re
sources. June, 1978, NSF 78-310. Washington, D.C.: National
Science Foundation, 1978.

Reviews of Data on Science Resources presents selected
demographic and employment characteristics of recent
bachelor's and master's degree recipients in science and
engineering. The report presents findings of a 1976 survey of
the 1973 74 and 1974 75 graduating classes. Eight pages of
charts and text are accompanied by two detailed statistical
tables showing by held and sex the total number of graduates,
the number in the labor force, the number employed, the
nuin6er employed in science and engineering, and the number
in the field of training.

National Science Foundation. Science resources studies high
lights. September 26, 1977, NSF 77 318. Washington. D.C.. Na
tional Science Foundation, 1977. ;
Science Resources Studies Highlights presents in tnis issue a
summary of a report by Dr. Robert Boldt of Educational
Testing Service on the Graduate Record Exam (GRE) scores
over several years. The report, Trends in Aptitudes of Graduate
Stadqnts in Science, is a statistical analysis of scores from
1970 to 1975 with particular emphasis on prospective science
and engineering graduate students.

National Science Foundation. Science resour.:es studies high
lights October 4, 1978, NSF 78-316, Washington, D.C.. Na
tional Science Foundation, 1978.

Science Resources Studies Highlights presents in this issue
the first analytical results of the 1977 survey of doctoral scien-
tists and engineers (earlier surveys were in 1973 and 1975).
Tables, charts and text deal with employment data by type of
employer, type of work activity, sex and field of employee, in
both 1973 and 1977.
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Pepin, Andrew J. Fall enrollment in higher education 1978, (to be
pubhshed by National Center for Education Statistics, DHEW,
Washington, D.C.)

Fall Enrollments in Higher Education 1978 was not published
at the time the Science Education Databook oiao .ornpiled but
two tables from it were used in the Data Book. Table 26
Total Enrollment m Institutions of Higher Education by Major
Degree Field and Sex and By Control and Level of Institution,
and Table 29 Total Enrollment in Institutions of Higher
Education, by Level of Enrollment, Sex and Attendance Status
of Student and By Major Degree Field and Ethnicity. Ag
gregate United States, Fall 1978.

Pepin, Andrew J. Fall enrollment in higher education 1976.
(National Center for Education Statistics: Stock Number
017 080-01907 8). Washington, D.C.. U.S. Government Pnnting
Office, 1978.

Fall Enrollment in Higher Education 1976 is the result Ut d
single effort of the National Center for Education Statistics and
the Of flee of Civil Rights of the Department of Health, Educe
non, and Welfare to conduct a single fall enrollment survey that
would satisfy the needs of both agencies. Data in this publica-
tie') are orgamzed under six major categories. (a) enrollment by
level of instituion,(b) enrollment by state, (c) enrollment by in
stitution, (d) Enrollment by race/ethnicity; (e) enrollment by ma
jor degree field; and (f) Enrollment by major degree f ield and
race/ethnicity,

Phi Delta Kappa, Inc., The eleventh annual Gallup poll of the
public's attitude toward the public schools. Phi Delta Kappan,
September 1979,

The Annual Gallup Poll of the Public's Attitude Toward the
Public Schools surveys a replicated probability sample of
American adults to determine at titudes toward such matters
as school quality, problems, strengths, finances, quality corn
pared with previous eras, and other topics The poll is pub
lished each September in the Phi Delta Kappan It provides
information useful to school decision makers and others in
terested in the forces that shape and support the public
school system.

3 4

Srmth, Stanley V. and Well., Agile., 0. Eamed degrees k.on(eired,
19 75 76. (National Center for Education Statistics, Stock No.
017 080-01868-3). Washington, D.C.. U.S. Government Printing
Office, 1978.

Higher Education, Earned Degrees Conferred, 1975 76, Sum
mary Data is the fif th report in i .eries begun in 1970 71 to pot
tray all degrees granted by all institutions m the United States
identified as degree grantmg by the Education Directory,
Higher Education. Detailed tables are provided in which
bauhelor L., master s, and doctor s degrees are categorized by
level uf degree, ziex uf student, control (public or private) uf in
stitution, and disciphne specialty. All data collected for survey
years 1970-71 through 1975-76 are directly comparable and
provide excellent data for senal and trend analyses.

U.S. Dept. of Commen.e. Bureau of the Census. Current popula lion
reports, Series P.20, No. 336, WashingtOn, D.C.: 1979.

Current Population Reports, Population Profile of the United
States. 1978 tepurts un sample survey conducted un 60,000
households. Data are considered supplementary to that of the
decennial census and not strictly comparable.

U.S., Dept. of Commerce, Bureau uf the Census. 1970 census of
population, Vol. 1, U.S. Summary, Washington, D.C.. 1975

1970 Census of Population, Vol. I, U.S. Summary provides data
on the various racial groups in the U.S., as well as other
information.

Vetter, Betty M., Babco, Eleanor L., McIntire, Judith E. Professional
women and minorities. A manpower data resource service, 2nd
edition. Washington, D.C.: Scientific Manpower Commission,
November 1978.

Professional Women and Minorities: A Manpower Data
Resource Service is designed to provide current and historical
statistics about the professional segment of the U.S. popula-
tion and particularly about the participation and availability of
women and minorities in pursuits requiring at least the bac-
calaureate level. Tne first live sections ui the volume deal with
general enrollments, general degrees, general professions,
general workforce and academic workforce. The remaining
sections are devoted to subject fields (chemistry,
mathematical sciences, life stences. etc.) and provide data
on degrees, enrollments, general workforce, and academic
workforce.
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Vetter, Betty M. Labor force particiatioh of women trdined in
sclemie tingineeeng and factors dflecting their pdrticipa
tion Unpubli.,hed ri.;purt 5uhmitted to National Science Foun
dation under Giant No. SRS 27 19575, by Scientific Manpower
Commission. Washington. D.C.. June,1979.

Lbbor Force Participation of Women Trained in Science and
Engineering and Factors Af fecting Their Participation

Jdiu Jn tin.0 and ungtneermy graduates of the
i-rast 15 y r r,:gdrk.1,119 urnployment status. salaries. number
dnd age., uf (,hildren. hekis vf training and work. marital
,tatus, spuuses. uciupatiuns. level uf degrees, etc..Thirty
.evvn tabs aft: jcl.ompanied by six pages of findings and
detailed discussion

R Repua uf the 1977 national survey of science. muthe
mtics, dnd sacial studies:educdtion (National §cience Foun
dation. SE 78 72, Washington. D.0 U.S Government Printmg
Of lice. 1978

Report of the 1977 National Survey of Science, Mathematics,
and Social Studies Education describes the results of a na .
tional survc.ry designed to ascertain what science courses are
of feted Kt the schools. what textbooks and materials are being
usod tho schools by grade levet. how much time is being
spent or, Ow teachinq-of science, and what are the roles of
vionce teacher.. 'upervisors, and administrators in working
tn sclonce educ.ation The report provides excellent base line

ftr Lomparisons with future investigations Data ',Nere
gathered from learners rOOM elementary and smuritiary). pi it Itaisu distnct supervisors, arid state
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Weiss, ins, R., Stake, Robert. Easley, Jat,k. Helgeson, Stanley L.,
Suydam, Marilyn N., Blosser. Patricia E., Osborne, Alan, Wiley,
Karen B., & Race, Jeanne. The status of pre college science,
mathematics, and social g tudies educational practices in U.S.
schools. An overview and summaries of three studies (Na-
tional Science Foundation. SE 78 71). Washington. D.C.: U.S.
Government Printing Office, 1978.

The Status of Pre-College Science, Mathematics, and Social
Studies Educational Practices in U.S. Schools: An Overview
and Summaries of Three Studies is a summary of the three
studies. (a) the 1977 National Survey of Science, Mathematics
and Social Studie:, Education conducted by the Research
Triangle Institute of North Carolina; (b) Case Studies in
Science Education conducted by the Center for Instructional
Research and Curnculum Evaluation of the University of H-
hnois, and (c) The Status of Pre-College Science,
Mathematics, and Social Science Education. 1955-75 (A
Literature Review) conducted by the Center for Science and
Mathematics Education. The Ohio State Univer§ity. These
studies were designed to assess the current status of pre
college-science education in the United States.
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Princeton, N.J Educational Testing Service, 1975, 310

Social indicators Researth Program. Repoli on a feasibility study
to develop youth.specific social indicators and data source
directory Technical report to the Youth Development Bureau,
DHEW Palo Alto, Cahfornia. American Institutes for
Research 1977

Social Science Research Council. Annual report. 1976 77 New
York Author, 1977

Stake, Robert E and Easley. Jack A Jr Case studies in science
education Volume I, The case reports Volume II, Design, over
view Wand general findings (National Science Foundation
SE 78 74i Washington, D C.. U S. Government Printing Office,
1978

:.)oydaiii. M. ti y n N and Osborne. Alan The status oi pre coliegy
science, mathematics, and social science education
1955-1975 Volume II, Mathematics Education (National
Science Foundation. SE-78.73). Washington, D C. U.S. Govern.
rnent Printing Office. 1978

Ne.,tur E (Ed ) The state of science and resedrch Soinv
new indicators Boulder. Colorado Westview Press, 1977
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Thomas. T.C. and Larson, M. A. EdcA,ational indicators and educa
tional policy New York. Aspen Institute, 1976,

United States Commission on Civil Rights. Social indicators of
equality for minorities and women Washington, D.C.. Author,
1978

U S Department of Commerce Social indicators. 1976.
Washington. D C U.S. Government Print indFOffice, 1977.

U S Department of Labor Directory of data sources on racial and
ethnic minorities ABLS Bulletin #1879) Washington. D.C.: U.S.
Government Printing Office, 1975

van der Smissen, Betty Indicators of change in the recreational en-
vironment national research symposium (Penn State HPER
Series No 6) University Park, Penn. The Pennsylvania State
University, 1975

Williams, Jeffrey W Students and schools (National Center for
Education Statistics) Washington, D.C.. U.S. Department of
Health. Education. and Welfare. 1979.

Woehner, Elizabeth H Requirements for Certdication ol teachers,
counselors, librarians, adnnnistrators Chicago. The Universi-
ty of Chicago Press. 1978,

Wiley Karcr 8 and Race, Jeanne The status of pre-college
science. mathematics, and social science education
19554975, Volume 111. Social Science Education (National
Science Foundation, SE 78 73) Washington, D.C., U.S. Govern
ment Printing Office. 1978

Zuckerman. H . and Miller. R. B Social indicators and science in-
dicators Unpublished manuscript. 1978.

Additional Sources Used in 1982 Update

,Associate Degrees and Othel Formal Awards Below the Bacca-
laureate, 1978-79. Andrew J Pepin and Agnes 0. Wells. NCES.
Feb. 1981.

Digest of Education Statistics, 1980 W. Vance Grant and Leo J.
Eiden. NCES. May 1980.

The Condition of Education 1981 Edition. Nancy B. Dearman and
Valena White Plisko. NCES.

Earned Degrees Conferred, 1979.80. Curtis 0. Baker. NCES.

Projections of Education Statistics to 1986-89. Martin M. Frankel.

Sdiaries of Scientists. Engineers, and Technicians. Tenth Edition.
Scientific Manpower Commission.
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Scoenc- Women Scientists and Engmeers. Trends in Participa-
tion." Betty M. Vetter. Vol. 214. Dec. 18, 1981.

Science, Eng,neenng, and Humanities Doctorates in the United
States. 1979 Profile. National Research Council, National
Academy of Sciences. Washington, D.C. 1980.

Science Indicators, 1980, NSF. NSB-81-1.

Characteristics of Doctoral Scientists and Engineers in the United
States: 1979. NSF 80-323. Washington, D.C.

Reviews of Data on Science Resources. NSF 80-311, No. 36.
May 1980.
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Employment Attributes 01 Recent Swence and Engineering. Grad
uates. NSF 80.325.

Digest of Education Statistics, 1977 78 NCES. W. Vant..e Grant and
C. George Lind.

Digest of Education Statistics, 1979 NCES. W. Vance Grant and
C. George Und.

Digest of Education Statistics, 1976. NCES. W. Vance Grant and
C. George Lind.

"The Condition of Education, 1982 Edition. National Center for Edu-
cation Statistics. Washington, D.C.
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